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A Standard Line 


Special Features 
CHAPMAN 


SLUICE GATES 



















Many, many sluice gates that once were special problems are now 
in the Chapman Standard Line. So, before going to any unnecessary 


expense in ordering special equipment, be sure first to see what Chapman offers. 


And remember, too, Chapman Sluice Gates are simple to install—their inter- 


char.geable stems and couplings require no match-marking. 


Chapman Sluice Gates may be obtained with any type of operating 


control—manual, hydraulic cylinder or motor unit. 


Send for a copy of Chapman’s Sluice Gate Handbook 


for complete information. 


The Chapman Valve Manufacturing Co. 
INDIAN ORCHARD, MASSACHUSETTS 
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CONTE ST NO. 
(Write the last line to @ jingle) 
MAJOR PRIZE WINNERS 
Ist Prize ----- $500.00 2nd Prize $250.00 
Miss Hazel V. Dennis J. A. Plunkett 
Baltimore, . Cedar Grove, N. J. 
3rd Prize _...$ 100.00 4th Prize cea 50.00 
> David W. Rudolph Fred W. Smith 
Monterey Park, Gladstone, Ore. eles 
Calif. ° C, ; 4 M : ze m P 
” © 000 0eee,, M — 
CONSOLATION PRIZES OF $10.00 mMbia, Pa, : i. 
) TO EACH OF THE FOLLOWING: 0 oe eee s 
(Listed Alphabetically) 
John H. Angen Miss Margaret Davis 
| New York, N. ¥. Maryville, Tenn. 
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Mrs. Hazel Crawford H. D. Weller ak, S. W. p 
Minoa, N. *- Berkeley, Calif. C.L.s eneca rate 
Moundsvart Falls N.Y 
vill, 
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NO-OX-ID Protects 
Valuable Water Works Property 


Water works and sewerage plants provide years of protection for valuable 
equipment .. . when surfaces are impregnated with NO-OX-ID. 

Special consistencies of the resilient, nondrying NO-OX-ID coating 
are available for application to both metal and concrete surfaces. 

The corrosive attacks of water, oxygen, the chemical action of carbon 
dioxide and corrosive elements are completely routed mechanically by the 
tough film. Chemical inhibitors prevent underfilm corrosion. 


Ask about Water Works NO-OX-ID. Your problem will be surveyed, 


recommendations made . . . without obligation. 





The inside of cast-iron pipe to which NO-OX-ID has been The inside of a pressure filter after complete reconditioning 
applied. Note smooth surface. 2 with NO-OX-ID. One of 36 tanks similarly treated. 









‘sae % * eae 


NO-OX-ID applied to concrete basins prevents leakage 
through joints and cracks, stops cavitation, leaching, etc. 


23 





Illustration of valves with thick encrustation of rust and 
some of the valves after cleaning and NO-OX-ID applied. 
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The ORIGINAL rust areal 
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DEARBORN CHEMICAL COMPANY Be 
fy ly Dept. Y, 310 S. Michigan Ave., Chicago 4, Ill. oe® 
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W nen the engineers responsible for the 
water supply at Pittsfield Village near Ann 


Arbor, Michigan, recommended Horton ele- 











vated storage—they opened the door to many 


ee 


















benefits for the water users of that munici- 


os 


pality. Elevated storage generally smooths 


out pressure fluctuations in a water supply 





system. With adequate storage facilities 


Ne 





pumping can be done during off peak periods, 


m 8 


thereby lowering pumping costs. Such stor- 


a 


age facilities also provide a reserve of water 





ote 


for fire protection. 


The Pittsfield village elevated tank is shown 
at the right. It is located in the center of the 
village which covers an area of 75 acres. The 


water is taken from wells located at the pump- 


SO SD Oe 


ing station. There are 420 domestic meters 
in the system. The average daily consumption 
is 50,000 gals. Two and a half miles of dis- 
tribution mains, 4 in. and 6 in. in size are 
EF used. Water pressure in the system are main- 


tained at 30 lbs. per sq. in. 


CHICAGO BRIDGE & IRON COMPANY 


eee ere rrr 2198 McCormick Bldg. Tulsa 3........ teheaaebanenae RC rerre 1646 Hunt Bidg. 
New York 6........ (Aqacweeeues 3390-165 Broadway Bidg. Houston 1............cccscccscccccccce 5615 Clinton Drive 









Cleveland 15.. ..... ek alee ae Orme 2262 Guildhall Bidg. Philadelphia 3........... _ «+. 1644-1700 Walnut Street Bidg. 
los Angeles 14........ , Coscccticocese 1455 Wm. Fox Bldg. Washington 4............... , coecserees 703 Atlantic Bidg. 
Birmingham 1........... ~eeeeweman 1586 North 50th Street San Francisco 11............e0000% 1283-22 Battery St. Bidg. 
_. § errr , 6s, seeeeunees 2181 Healey Bldg. Detroit 26........ 60 900000006060008 1551 Lafayette Bidg. 
Plants in Birmingham, Chicago and Greenville, Pa, In Canada: Horton Steel Works, Limited, Fort Erie, Ont. 
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When the Rock Falls, Ill. sewage but it took the Royer to enable sew- 
treatment plant installed a Royer age plants of every size to produce 
Sludge Disintegrator, pictured sludge fertilizer in effective and 
above, the first use of the sludge marketable form. 
fertilizer was on the grounds of the Sludge cake is shoveled into the 
plant. The superintendent writes: hopper of this rugged, inexpensive 
“We covered the grounds with machine, which does all the rest. 
ground sludge cake and sowed Sludge is thoroughly shredded, 
grass seed. The growth of vegeta- mixed, aerated and further dried. 
tion would have to be seen to be Sticks and stones are eliminated. 
appreciated. After we have a sur- The Royer discharges onto pile or 
plus of sludge, we intend to pulver- truck an effective and ready-to-use 
ize the sludge in our Royer Disinte- fertilizer. 
grator, and sell same for fertilizer.” Sewage plants with Royers find a 
With commendable caution, this | ready market (often cash-and-carry) 
superintendent tested the effective- for their fertilizer, especially among 
ness of Royerized sludge as a fer- florists, greenskeepers and truck 
tilizer before offering it to the gardeners. 
public. However, this information Twelve models — electric motor, 
can be obtained from any of the gasoline engine or belt-to-tractor 
numerous sewage treatment plants driven. Write for our Sewage Sludge 
equipped with Royers. Utilization Datalog. 
The high fertilizing values in sew- 
age sludge have long been known, 


ROYER FOUNDRY & MACHINE CO. fx 


170 PRINGLE ST., KINGSTON, PA. 
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6%, Attendance goes up when swimmers find 
ma “good” pool with clean water that 
tage “feels” right and won't irritate eyes and 
nose. Be sure your pool is a “good” pool... get 
Sanitation HTH, the dry, free-flowing chlorine- 
carrier that contains over 70% available chlorine. 
Sanitation HTH retains its strength . . . protects 
pool water and entire premises from germs and 
odors . . . prevents the formation of slippery, 
unsightly algae growth. And to control alkalinity 
get PH-Plus, the fused alkali in convenient cake 
form. The Mathieson Alkali Works (Inc.), 60 East 
42nd Street, New York 17, N. Y. 


















THIS 6 POINT PLAN IS THE MODERN WAY 
TO KEEP A POOL SAFE AND SANITARY: 


ice 


, Use HTH to guard against athlete's 
foot. 





ee 
— Use HTH to keep pool surroundings 
(beaches, pavement) sanitary. 











































4. Use HTH for bleaching and sterilizing 
Se a towels. 
a = Use HTH for pool cleaning and algae 
y) / control. 
ig , 
“k & 6. Use PH-Plus for alkalinity control. 
rT, 
or 
e 





SANITATION HTH 


Sanitation HTH . . . Chlorine Dioxide . . . PH-Plus 
(Fused Alkali) . . . Caustic Soda . . . Soda Ash... . Bi- 
carbonate of Soda . . . Ammonia, Anhydrous & Aqua 
Dry Ice . . . Carbonic Gas . . . Synthetic Salt Cake 
Sodium Chlorite Products . . . Sodium Methylate 













Sanitation HTH is available 
in cases of nine 5-b. cans 
and in 100-Ib. drums; PH- 
Plus in 100-lb. bags. 





WRITE FOR FREE 48-PAGE BOOKLET ''KEEPING THE POOL SAFE AND. SANITARY” 
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ONE-OF THE FIRST ==. 


t 


ie De Laval centrifugal pumps represent the culmina- 
tion of more than 45 years of continual improvement and per- 
fection. This long period of concentration upon the problems 


of centrifugal pump design and application places at the user's 


AND COMPRESSORS + IMO OIL PUMP! 


nh 


TURBINES + HELICAL GEARS - WORM GEAR SPEED REDUCERS - CENTRIFUGAL PUMPS - CENTRIFUGAL BLOWERS 


STEAM TURBINE 
COMPANY 
TRENTON 2, NEW JERSEY 


SALES OFFICES: ATLANTA ~ BOSTON - CHARLOTTE ~ CHICAGO + CLEVELAND - DENVER - DETROIT - DULUTH - EDMONTON - GREAT FALLS - HAVANA - HELENA - HOUSTON - KANSAS CITY - LOS ANGELES - MO 
oc wine 


WEW ORLEANS - WEW YORK - PHILADELPHIA - PITTSBURGH - ROCHESTER - ST. PAUL - SALT LAKE CITY - SAN FRANCISCO ~ SEATTLE - TORONTO - TULSA - VANCOUVER - WASHINGTON. 0 
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Complete, odorless incineration of refuse 
is achieved by Pittsburgh-Des Moines 
High-Temperature Incinerator Plants, 
in types and capacities serving the needs 
of village or metropolis. Correct com- 
bustion principles and design flexibility 
adapt these units for the disposal of all 
mixtures of garbage and burnable rub- 
bish peculiar to any locality, as well as 
combination refuse and sewage plant 
sludge incineration. Performance is 
guaranteed—consult with our engineers 
on your particular requirements! 





13) 
PITTSBURGH - DES MOINES STEEL CO. 
" ; PITTSBURGH, PA., 3412 NEVILLE ISLAND—DES MOINES, IOWA, 913 TUTTLE STREET 


NEW YORK, ROOM 915, 270 BROADWAY + CHICAGO, 1216 FIRST NATIONAL BANK BUILDING 
DALLAS, 1217 PRAETORIAN BUILDING - SAN FRANCISCO, 619 RIALTO BUILDING 
SFATTI.F S20 FIRST AVFENITF SOTITH 
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Yes 
tori 
com 
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unif 
line: 
cold 
into 


How much of this dream 
will come true? 


clab 


4. 
Not 


N RECENT years there has been a widespread awaken- for any city to make a great, yet entirely practical, 
Line to the need for city planning. advance. As an expert in that field, you would endorse 
From coast to coast, improvement projects are being no other kind of plan. For, in your work, you have had 
proposed and adopted—a fact which reflects the true to be both visionary and realistic. Your important 
American spirit of progress. achievements of past and present, which have resulted 
in bringing under control such once-common diseases 4% 


But, although these proposed plans advance excellent . a bagi 
typhoid, reveal this kind of thinking. 


ideas, they are often too ambitious, too costly, or other- = 
wise impractical. In such cases, the plans must be dras- What is this next great advance in sanitation practice’ 


tically modified. Or they may be shelved forever. We believe that it will be the combined transportation 
In the field of sanitation, however, it will be possible and disposal of sewage and properly processed food wastes 
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ria the existing sewer system and sewage treatment plant. 
By means of the General Electric Disposall*—an appli- 
ance which grates home food wastes into fine particles and 
flushes them down the kitchen sink drain into the sewer 
system—this advance will be realized without affecting 
sage works practice! 








present seu 

This method of removing food wastes—of eliminating 
the storage of garbage in the home—is in actual opera- 
tion in many communities today. 


QUESTIONS AND ANSWERS ABOUT 
THE DISPOSALL METHOD OF 
REMOVING GARBAGE 


1. Why should garbage be eliminated this way? 


Because garbage menaces public health, and should be 
disposed of immediately. It should not be left exposed in 
yards and streets where, as odorous, decaying organic 
matter, it attracts flies and rodents which spread disease. 


You are familiar with the dangers of similar organic 
matter in the form of human wastes. Thus, you will 
realize that, like the outhouse of yesterday, the garbage 
can of today should be banished. The Disposall should 
and can replace the garbage can! 


2. Has the Disposall been thoroughly tested? 


Yes! More than ten years of testing in research labora- 
tories, and in thousands of homes in several hundred 
communities, has proved that the Disposall is 100 per 
cent efficient in removing garbage, automatically. 


3. Need you worry about sewer stoppages? 


No. The Disposall grates food wastes into such fine 
particles that they flow freely through pipe lines, with- 
out shoaling or settling. 


These wastes are finer, more water-buoyant and 
uniform than sewage solids now flowing through your 
lines. And they are. ground in a controlled amount of 
cold water which congeals and homogenizes greases 
into a form which will not clog sewer lines. 


4. Will your plant have to be expanded? 


Not for many years will the number of Disposalls in 
your community become large enough to add appre- 
ciably to the loading on the treatment plant. Even if 


every home used a Disposall, the volume of sewage flow 
would be increased by less than two per cent. 


Naturally, the addition of food wastes to the sewage 
flow will increase the solids and organic loading on the 
plant. But many plants will be able to handle this in- 
creased loading indefinitely; others can be expanded 
when necessary. 


5. Are sewage treatment plants necessary? 


Whether or not Disposalls are used, we believe that 
every community should have a sewage treatment plant. 
The Disposall accentuates the need for these plants 
which provide a vital safeguard for public health. 


6. Would you like to get more information? 


If you want to learn more about the Disposall method 
of garbage disposal, we shall be pleased to send com- 
plete information. We shall be glad, too, to answer any 
specific questions you may want to ask. Write to 
Department WSW1046, Appliance and Merchandise 
Department, General Electric Co., Bridgeport 2, Conn. 











The G-E Disposall shown installed in the G-E Electric 
Sink. Food wastes are scraped into drain opening and 
safety cover placed in position. Cold water tap is then 
turned on, starting the Disposall operation. Food wastes 
are grated and flushed away, automatically. 


: @ Disposall 


Ited *TRADE-MARK REG. U. S&S. PAT. OFF. 





CONVERTS FOOD WASTE TO SEWAGE—ELIMINATES “GARBAGE” 
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SIMPLEX 


IN SEWAGE PLANT EQUIPMENT 












SIMPLEX 


VALVE & METER CO. 


















6743 UPLAND STREET, PHILADELPHIA 42, PA. 
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supply for Ciudad Trujillo. . 
more comfort and better standards of living for the inhabitants of this 
fast growing Latin-American city. 

It was a wise choice when the Dominican Republic specified Lock 
Joint Prestressed Concrete Cylinder Pipe ... as the government was 
assured of the strongest pipelines under the sun—plus a sound return 
on the money invested. Under Lock Joint supervision there was a 
maximum use of local labor and native materials and every mile of the 
pipeline was “tailor-made” on the job in a manufacturing plant espe- 
cially established at Ciudad Trujillo. 

In addition, the Dominican Republic selected Lock Joint Prestressed 
Concrete Cylinder Pipe for this important project because of the many 
years of successful experience of the Lock Joint Pipe Company in the 
manufacture and installation of major water supply lines through- 


out the northern and southern hemispheres. 


another important 
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Now there is a greater water 


























Welding JOINT RINGS fo the cylinder 





LOCK JOINT PIPE COMPANY 


Established 1905 
P.0. BOX 269, EAST ORANGE, NEW JERSEY 
Denver, Colo. « Chicago, Ill. « Kenilworth, N. J. « Kansas City, Mo. * Rock Island, Il. 
Joplin, Mo. + Valley Park, Mo. * Cleveland, Ohio + Hartford, Conn. + Navarre, Ohio 


Lock Joint Pipe Company specializes in the manufacture and installation 
SCOPE OF of Reinforced Concrete Pressure Pipe for Water Supply and Distribution 
SERVICES Mains in a wide range of diameters as well as Concrete Pipe of all types 





















for Sanitary Sewers, Storm Drains, Culverts and Subaqueous lines. 
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With the demand 
for pure water at a peak... 


YOu. 


need the dependability 
of DIAMOND 


: ” s 
A, CHLORINE 
\~ 
a 


Because of the ever-increasing demand for water 
—and today’s greater necessity for water treat. 
ment—the dependable high quality and uni- 
formity of Diamond Liquid Chlorine are worth 
more than ever before! Our close control of 
all manufacturing processes guarantees the 
year-round high standard of our products. 








DIAMOND ALKALI COMPANY 
PITTSBURGH, PA. and Everywhere 
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Write for Bulletin W 

























Please be patient. The wide acceptance 
of our products has made delivery dates 


uncertain. 


Our Representatives are 
Anxious to Serve You! 


Our factory-trained representatives are at 
your service when and where you need them, 
on short notice. We back up known Rensselaer 
long-life with intelligent and timely Rensselaer 
engineering assistance. Warehouse stocks 
normally maintained at points throughout the 


U. S. 





ATLANTA, GA. 
17 Edgewood Ave., S.W. 


BALA-CYNWYD, PA. 
725 Kenmare Road 
CHICAGO, ILL. 
53 West Jackson Bivd. 
HAVERHILL, MASS. 


Haverhill National Bank Bidg. 


LOS ANGELES, CALIF. 
Subway Terminal Bidg. 


MEMP 
519 





HIS, TENN. 
Farnsworth Bidg. 
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NEW YORK, N. Y. 

50 Church St. 
OKLAHOMA CITY, OKLA. 

817 Braniff Bidg. 
PITTSBURGH, PA. 

2203 Oliver Bidg. 
SAN FRANCISCO, CALIF. 

115 Townsend St. 
SEATTLE, WASH. 

1252 First Ave., South 
WACO, TEXAS 

206 Franklin Ave. 











Depender 
FIRE HYDRANT 


Backed by years of faithful service, Rensselaer Defender 
Fire Hydrants have proved their superiority in hundreds 
of installations. This superiority is based on constant 
research and application of engineering knowledge t 
actual field problems. As an example: Rensselae 
Defender Hydrants are easier to service because all in- 
ternal working parts can be removed by one man witho 
special tools by simply removing hydrant head bolts 
Many other features are described in our bulletin, 


PROMPT ATTENTION by the Rensselaer 
factory is assured whether you write, 
wire or phone a large 
order or a simple in- 


quiry. 


RENSSEL 









VALVE C0. 






TROY, N., Y, 
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Original Woodcut by Lynd Ward 


More than 95% of the pipe in the water distribution systems of 
the 15 largest cities of the United States is cast iron pipe. And 
why not... when most of these cities have some or all of their 


original cast iron mains still in 





service? And, when records show that 






their cost of maintenance is far 





below that for other pipe materials? 





To these inherent advantages of 





long life and economy, U. S. Cast Iron 





Pipe adds uniformity of quality as- 











sured by rigid tests and controls, from 









U.S PIPE & POUND CO... raw materials to finished product. 


General Offices: Burlington, N. J. 


Plants and Sales Offices throughout 
the U. S. A. 
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MODEL 


A-IOT 


The model A-IOT is of a 
frost proof design. Breakable 
bottom plates are attached to 
the main housing by heavy 
stud bolts. There is no pos- 
sibility of corrosion or dirt 
causing the bolts to stick. 


MODEL SC-IOT 


Gadgers mee’ ALL REQUIREMENTS 


There is a BADGER METER to meet your every requirement from 
a" household service to a 12” industrial installation. 


The model SC-IOT is a split 
case meter for use in warmer 
climates, where there is no 
danger of freezing. Working 
parts can be removed from 
the housing without discon- 
necting meter from the line. 


Both models have two-piece snap joint chambers, three piece discs and oil 
enclosed gear trains. Open gear trains are available without extra cost. 


BADGER METER MFG. CO. - Milwaukee 10, Wisconsin, U. S. A. 


Branch Offices: New York City - Chicago, Illinois - Waco, Texas - 
Portland, Ore. ~ Salt Lake City, Utah - Seattle, Wash. - Cincinnati, Ohio 
- Philadelphia, Pa. - Denver, Colo. - Worcester, Mass. = Kansas 
City, Mo. - Tampa, Fla. - Savannah, Ga. - Los Angeles, California 
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pointing the way... 


IN EVERY INDUSTRY as in every era there are pioneers who step beyond 
the settled boundaries to “blaze” new trails toward new potentials in 
unexplored fields. In the field of electro-chemical development in 
America, Niagara Alkali Company has pioneered the way. First to 
produce caustic potash, carbonate of potash and liquid chlorine in 
this country and among the first to produce other chemicals of this 
type, Niagara has a long history of leadership behind its present 
service. This experience of Niagara consistently accrues to the bene- 
fit of users of Niagara products, providing dependably superior 
characteristics in product performance. | his can become of immeas- 
urable value to you in using such materials to improve the quality of 
your products or the efliciency of your manufacturing processes. 


Niagara Alkali Company, 60 East 42nd Street, New York 17, N. Y. 
\N ESSENTIAL PART OF AMERICA’S GREAT CHEMICAL ENTERPRISE 


TLL ALL Wkalt C OMPANY 


; 


CAUSTIC POTASH * CAUSTIC SODA , LIQUID CHLORINE * NIAGATHAL 


CARBONATE OF POTASH OMe Pi PARADICHLOROBENZENE 








Retithldtt teed, |. \_.\.. >i, ee 
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As h@eusceptible bacteria. 


(PENNS /SALT) 


CHEMICALS 
PENNSYLVANIA SALT MANUFACTURING COMPANY 


1000 Widener Building, Philadelphia 7, Pa. 
NEW YORK * CHICAGO « ST.LOUIS «© PITTSBURGH + CINCINNATI « MINNEAPOLIS « WYANDOTTE « TACOMA 
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’ Approved Flame Trap Assembly 
Figure No. 450 


In handling inflammable gases, the danger of fire and 
explosion is ever present. The impulse of fire to 
travel rapidly and to increase progressively along 
lines of least resistance produces “flame propoga- 
tion”. The arresting of this phenomenon is the duty 


of the “Varec” approved FLAME TRAP ASSEMBLY. 


This unit consists of Flame Trap and Thermal oper- 
ated Shutoff Valve. It is usually installed in all 
gas lines supplying gas utilization equipment, as close 
as possible to the points of combustion, and in lines 
leading from each digester and gas holder. 


The Unt is fully self-contained, simple and fool-proof 

a positive flame trap. The fusible element melts 
at 200°F. and stops gas flow within 15 seconds. New 
compression type fusible element is so designed that 
shutoff valve positively cannot close unless contacted 
by flame. 


THE VAPOR RECOVERY SYSTEMS COMPANY 
COMPTON, CALIFORNIA, U.S.A. 


NEW YORK CITY—CHICAGO, ILL.—HOUSTON, TEX.—TULSA, OKLA. 
Agencies everywhere—Cable Address VAREC COMPTON (All Codes) 
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“Varec” Engineering and Laboratory 
Services will collaborate with you on all 
phases of “arrecting Flame Propaga- 
tion.” 


“Varec” Catalog S-3 contains all 
“Varec” Equipment necessary in the 
operation of the disposal plant safely 
and efficiently. It’s yours for the asking. 
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BURIED TROUBLE 
IS DOUBLE TROUBLE! 


When a faucet in the sink fails to operate, it’s 
a small matter to fix it. But when something 
goes wrong with a buried gate valve, it costs 
considerable time, money, man-power and 
materials to repair the trouble. 

That’s why R. D. Wood Gate Valves are 
designed to be the ultimate in simplicity and 
dependability. There are only three internal 
parts, besides the stem. Rotating on their trun- 
nions, the two discs distribute the wear, mak- . 
ing it negligible. The spreader (the No. 3 fe 
member) thrusts from the center in closing, 
and the discs seat without distortion. Flow is 
full capacity. There are no pockets to collect 
sediment. 

R. D. Wood Gate Valves are made to fit 
standard type joints. They meet requirements 
of the AWWA. They have an enviable record 
for long and trouble-free service. 





© In the public interest, R. D. Wood recommends 
that all gate valves be checked twice a year. 





* . : 
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MANUFACTURERS OF matuswe- 

DING MATHEWS 

UBLIC LEDGER BUIL 5, PA. _"YORANTS AND saNpspuN pipe 
SQUARE, PHILADELPHIA 5, (CENTRIFUGAL y CAST IN SAND.MoLDs) 


Established in 1803 
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ONCE again Centriline was elected 
to service the nation’s capital—and do 
another important reconditioning job 
for the Water Department of the Dis- 
trict of Columbia. Nearly 30,000 feet 
of cast-iron pipe, varying in sizes from 
30” to 48”, were cleaned and cement 
lined—speedily and economically. 
This sleek new lining will provide a 
non-corrosive, non-tuberculating sur- 
face to shield the underlying metal— 
assuring a permanently high coeffi- 
cient and increased longevity. 


The Centriline process is a rapid, economical method of reconditioning pipe lines 30” 
and larger. After cleaning, a thoroughly premixed cement mortar lining of desired 
thickness is applied centrifugally without rebound. This dense quality product is 
mechanically trowelled to a smooth finish providing maximum carrying capacity 
which is permanently sustained. This work is performed underground, in place. 
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The Gorman-Rupp “Midget” is a lot of pump in a very small package. Although 
it weighs only 60 pounds, it will pump 3000 gallons per hour against a 20 ft. head 
and will do it for months at a time without attention, The Midget is the smallest 
of four Gorman-Rupp lightweight pumps. These handy pumps can handle many 
small drainage jobs and can be quickly and easily transported. They are the 
toughest litle pumps you ever saw and are simple to operate—no valves—fully 
automatic, self-priming. They are non-clogging—any muck or solids that will pass 
the intake strainer will clear through the pump. 


Other Gorman-Rupp centrifugal pumps are made in sizes ranging up to 125,000 
gallons per hour capacity. 

Try a Gorman-Rupp on your next job. If it does not do a better job than any pump 
you ever saw, you can return it at our expense. Write for further information or 
contact your distributors. 





For Details call your nearest distributor. 


Mansfield, Ohio 
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O OTHER PIPE MATERIAL 
MEETS ALL THESE 
REQUIREMENTS 

























The one and only pressure pipe material that to internal and external pressure? Echo an. 





has proved its ability to meet all these require- swers— none! 
ments: service under ground for all pressures 


Cast iron pipe offers you, among other ad- 
(any soil* or depth of fill)—service under 


vantages— 


water (salt or fresh)—service above ground 
(1) A Century or more of useful life as a structure, 


over a salt marsh, for instance) —service in a : ane 
( . ) (The proved useful life of cast iron pipe is more 


plant (water purification or sewage treatment) than double the estimated life of other pressure 
—is good gray iron of which cast iron pipe is pipe materials, under normal conditions.) 
made. (2) A Century or more of high capacity as a carrier. 


(In locations where tuberculating waters areen- 


Because of its all-purpose adaptability, our 


‘ : ; ee countered, cement-lined cast iron pipe assures 
members furnish cast iron pipe with joints for 


high carrying capacity for the life of the pipe.) 


every service requirement, as shown on the ; ; 
Does any other pressure pipe material offer 


age opposite. 
iol you all the advantages of cast iron? Echo 
What other pipe material offers you a answers—no! Cast Iron Pipe Research As 
comparable combination of long life, beam sociation, T. F. Wolfe, Research Engineer, 






strength and impact strength, high resistance Peoples Gas Bldg., Chicago 3. 








*For “super-hot” soils cast iron pipe is furnished with protective coatings. 


CAST IRON PIPE |) 
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Bell-and-spigot Joint—the time-tried and stand- Mechanical Joint—now standardized with in- 
ard for water, gas and sewerage service. terchangeable parts—for all pressures. 


Flexible Joint—for river crossings and other Flanged Joint—for water, steam, oil or gas 
sub-aqueous installations. lines generally used above ground. 


Other joints are available for special purposes 


Serves for Centuries 
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You save 
time and work 
when you thread 
pipe with this 


RikaiIb 


No. 65R 








Tighten on pipe 
with 1 screw 


MN) 


| @ Threading 1” to 2 pipe is no chore 
at all with the self-contained quickly 
adjusted No. 65R threader. Its high- 
speed steel chasers set to size in 10 
seconds — no loose dies to bother 
with or lose. Workholder sets to 
pipe size instantly — no bushings, only one screw 
to tighten on pipe. And you cut smooth perfect 
threads with the least possible effort. See for your- 
self why it’s so popular — ask for this time and 
work-saver No. 65R threader at your Supply House. 











It stands up hand- 
ily on its own feet. 


Millions of RIFAID 


Tools in use 


















Only RIZED 


guarantees you 
a repair-free 
housing... 


UNCONDITIONAL GUARANTEE 


If this Housing ever 
Breaks or Distorts we 
will replace it Free 


THE RIDGE TOOL CO, 
ELYRIA. O 


=" 



























SIZES 
6" TO 60" 







@ You get more for your 
money with Ri@aiD pipe 
wrenches. That special de- 
sign housing simply won’t 
warp or break in any normal use, however strent 
ous—as millions of users know. No laid up for how 
ing repairs, no bother and expense. No binding d 
adjusting nut—it spins easily to size. Alloy jaw 
take hold and let go instantly. Handy pipe scalea@ 
hookjaw, comfort-grip I-beam handle. A wrench its 
a pleasure to work with— ask your Supply House 


RIGAID Compound Leverag 


Wrench. 





The Ridge Tool Company 
Elyria, Ohio, U.S. A. 









a ee ee 





WORK-SAVE 





R PIPE TO 


eR in ae a Ss adh cgi, $5. 
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resulting in 


many complaints 





and 







RAPID DESTRUCTION 
OF HOT WATER TANKS 


by corrosion. 






the Solution eee THRESHOLD TREATMENT WITH 
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‘ wat} Wide 

What has been very noticeable " 
BAs the fact that complaints have ceased 
@/ to come in regarding the clogging of { 
heating coils, etc., or the destruction } 
of hot-water tanks. Red water has ~ 
ceased to be a problem, and only occa- 
poy is es Hushing Raul’ : 





















The manufactufers of Calgon clai 
ed that if properly used it would p 
-vent red water, would break dows 
lime and iron deposits in the distribu: 
Ftion system and plumbing and heating! 
uipment, and would further protect Hi 
| these metals from corrosive action. } 
These claims in so far as Etobicoke is © 
concerned, appear to have been fully 
pivstid, : 


\ 






sos x 


walls any 
Portig ve wt 4 
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‘Tue WHOLE story is told by Frank- 











lin McArthur, Township Engineer, 
under the title “Water Treatment in 
Etobicoke,” in the April issue of 


e . 
“aaa Water and Sewage. We will be glad to 
tuReMtin calgon, inc. send you a reprint of the complete 


CALGON A SUBSIDIARY OF HAGAN BUIIDING article. aT M Reg U S Pat Of. 










HAGAN CORPORATION PITTSBURGH 30, PA. 
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The older they are the 
farther they fall in attempting fo meet 
standards that are being set by the 

line of Fairbanks-Morse split-case 
centrifugal pumps. Here's a line that’s 
broad enough to include the type 
and size which most closely meets your 


stepped-up needs. 


SSS 
Time to Forget... ta TE we 
and Remember! 


Now is the time to forget your old fh 
pumps whose efficiency is that of a bygone 
era and whose daily services are costing 
you money! Remember—pumps are 
commonly designed and built to answer 
specific conditions of head and capacity: 
Wher: these conditions change, the 
increase in pumping costs may be 
appreciable. 






S, 2 


= Mount them 





anywhere! 





Replace tired-out, hard-to-get-at 
pumps with Fairbanks-Morse 
Builtogether pumps—packaged units, 
with pump and motor ona 
single shaft. Used industry-wide, they 
move up to 1200 gallons per minute at heads 
up to 260 feet. 





Three famous names — 
Fairbanks-Morse, Pomona and Westco are 
gilt-edged evidence that when you see your Fairbanks-Morse 
dealer or call at your Fairbanks-Morse branch office, you're 
et Mu a ee a 


Name your pumping job— 
there’s a modern Fairbanks-Morse 


“high-efficiency” pump ready to handle it. FAIRBANKS-MORSE 





For instance, the line of vertical Angle-Flow 
umps for moving lots of water—up to ° 
~ th A name worth remembering 
80,000 g.p.m.—at a cost that, even 
compared with modern standards, is DIESEL LOCOMOTIVES - DIESEL ENGINES - MAGNETOS - GENERATORS - MOTORS - PUN! 


extremely low SCALES - STOKERS +» RAMROAD MOTOR CARS ond STANDPIPES - FARM EQUIPHES 
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QUESTION FOR EVERY WATER WORKS ENGINEER 


This picture of Tegul-MINERALEAD line was taken when load reached 2885 |bs., the lead line having failed at 2000 lbs. 


Bell & Spigot Line installations must from time 
to time, meet unpredictable conditions — settling 
of supporting terrain, for example. 

To see what might happen under such conditions, 
a committee of city engineers considering the use 


of Tegul-MINERALEAD made the test you see 
above. For purposes of comparison this included 
parallel lines, identical, except that one was joined 
with Tegul-MINERALEAD, the other with lead. 
Each was supported only at either end. 


Under a load of 2000 Ibs. of pig lead, the lead line sank to the floor. The Tegul- 
MINERALEAD line went down at 5760 lbs. — nearly three times the weight that 
collapsed the lead-jointed line. Throughout the test water pressure in the line was 
maintained at far above the 300 Ib. limit registered by the gauge at the left — and 
the Tegul-MINERALEAD line developed no leaks. 


This test goes probably far beyond anything your water lines will ever have to withstand, 
but the same good jointing material that came through this with colors flying, will serve you 


well under any conditions it may have to meet. 


To save time, labor and trouble in laying and maintaining Bell & Spigot water lines, acquaint 
yourself with the advantages (unmatched in total in any other compound for its purpose) that 


are yours in 








10 Ib. ingots, easy to han- 
dle, ship and store. 
Impervious to moisture, may 
be stored in the open. 
Cannot change its correct 
physical composition. 
Thiokol base reduces initial 
leakage to minimum. Back 
filling can be started at once. 
Skilled labor, deep bell 
holes and caulking are not 
required. 











You can reach an ATLAS representative at the nearest 
listed branch office. For illustrated literature, address 
our Mertztown Office. 


lealso manufacture GK and AMPCO Sewer Jointing Compounds 





PRODUCTS COMPANY OF PENNA. 


MERTZTOWN ; PENNSYLVANIA 
*ATLANTA 3, Go., 452 Spring St., N. W. 
* ATLANTA 3, Go., 452 Spring St., N. W. NEW YORK 16, N. Y., 280 Madison Ave. 
*CHICAGO 1, III., 333 No. Michigan Ave. PITTSBURGH 10, Po., 4656 Old Boston Rd. 
*DETROIT 2, Mich., 2970 W. Grond Blvd. ST. LOUIS 8, Mo., 4485 Olive St. 

THE ATLAS MINERAL PRODUCTS CO. OF TEXAS, INC. Box 252, Houston 1, Texas 
*DALLAS 5, Tex., 3921 Purdue St. *SALT LAKE CITY 11, Utah, 1212 S. State St. 
*DENVER 2, Colo., 1921 Bloke St. N FRANCISCO 7, Colif 
*KANSAS CITY 2, Kan., 1913 Tavromee Ave. SA y yee 5 Townsend St 
*LOS ANGELES 12, Cal., 172 S. Central Ave. . . 
*HONOLULU 2, Hawaii, U.S.A., Lewers & *SEATTLE 4, Wosh., E. N. Hallgren Co. 

Cooke, Ltd., P. O. Box 2930 1252 First Avenue, S. 
IN CANADA: H. Lb. BLACHFORD, Limited, 977 Aqueduct Street, Montreal, P. Q. 
*Stock carried at these points 
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Performance in World’s Largest 
Sewage Treatment Plant... 


... leads to extended use 
of Everdur Electrical Conduit 











WHEN Chicago’s Southwest Sewage 
Treatment Plant was built ten years 
ago, a total of 14 miles of Everdur* 
Electrical Conduit, in sizes from 34” to 
214”, was installed . . . about 80,000 Ib, 
of conduit and 20,000 Ib. of fittings 
and boxes. 
~ pee eer Conduit of Everdur Metal was se- 
Everdur Electrical Conduit serves the aeration and final settling tanks in bringing power lected because of its high physical 


from the operating galleries to the sluice gates at the control centers, and from these 
centers to the operating mechanism on the center pier of each tank, properties and excellent resistance to 





many corroding agents. Today this 
Everdur Conduit is still giving excel- 
lent service where rustable conduit has 
failed. Additional Everdur Conduit 
has been ordered for early installation. 

For detailed information on Everdur 
Copper-Silicon Alloys in Sewage and 
Water Works service, write for Publi- 


General view of Southwest Sewage Treatment Works, Chicago, world's largest sewage cations E-11 and E-6. «ou 
plant. 


*Reg. U.S. Pat. Off 





ne 


COPPER-SILICON ALLOYS 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut ~ 
. Subsidiary of Anaconda Copper Mining Company 
é = Picri os In Canada: ANACONDA AMERICAN Brass LTD., 
Electrical tunnel, showing Everdur Electrical Conduit in course of installation. New Toronto, Ont. 
In all, 14 miles of such conduit were required. 
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veat, Compact, Efficient -“3C” CUBICLE CONTROL 
PENTER for 21 Motors at SEWAGE TREATMENT PLANT 


a | Pee é 





@ Standardization of dimensions makes it 
possible to assemble any number of Clark 
Control Cubicles in a neat, symmetrical, 
“dead-front” Cubicle Control Center—with 
provisions for adding identical Cubicles 


later. The control center ilustrated was in- 





stalled recently at a Wisconsin sewage treat- 
ment plant which dries the sludge and 


pulverizes it for sale as fertilizer. “3C" con- 








trols help this plant realize considerable 


revenue from this source. 


Our District Offices or Agencies will gladly 
work with you on your electrical control 
problems. Write for fully descriptive “3C” 
Bulletin 9900, 


‘y& THE CLARK CONTROLLER CO. 


1146 EAST 152nd ST., CLEVELAND 10, OHIO EVERYTHING UNDER CONTROL 
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LULA 


Regular Split Case 
Disc Type Model, 
5 8 , to 1 a 


The first water meter patented in the U. S. 


‘Batre 908 

in» was a Worthington, in 1855. And after nearly 
sue . . 

ya century of continued development, its 


Sane mee 


direct descendants — Worthington -Gamon 
““Watch Dog’ Meters—still lead in efficient, econom- 
ical meter performance. 

Made of the finest materials, as technically perfect 





as the most complete research and production facil- 
ities can make them, ‘‘Watch Dog’’ Water Meters are 
today standing guard over the water supplies of thou- 
sand of communities with accuracy, durability and 
low-cost maintenance . . . Before you specify, be sure 
to investigate the many advantages of Worthington- 
Gamon “Watch Dog” Meters. 


66-7 
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“WATCH DOG" WATER METERS 


“Watch Dog’’ Models . . . made in standard capacities from 20 gpm 
up; frost-proof and split case models in standard household sizes. 
All meters, Disc type, Turbine type and Compound type, comply 
with specifications of cold-water meters adopted by American 
Water Works Association . . . Write for Bulletin. 


Made by America’s First Meter Manufacturer— 
Today’s First Choice in Thousands of Municipalities 





1H Turbine Type: 
ov to 8” 


Compound Type: 
2” to 8” 


Disc Type: 
134" to 6” 





WORTHINGTON-GAMON 
METER COMPANY 
296 South Street, Newark 5, New Jersey 


Subsidiary of 


WORTHINGTON 
PUMP AND MACHINERY CORPORATION 
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ALTIMORE recently constructed a Clay 
Pipe sewer in a tunnel from 33 to 55 
feet below ground surface, and from 10 
to 16 feet below tide level in a nearby 
stream...the sewer being below water 
level at all points. To meet the rigid 
requirements of this project and to provide 
a sewer line impervious to corrosion, 
crumbling and rust, Clay Pipe was speci- 
fied. Twenty-seven-inch Extra-Strength Clay 
Pipe was used for 2100 feet, and the 
remainder of the line was monolithic 





icil- 


5 are 

on concrete protected by Vitrified Clay Liner 
and Plates. 

sure On any project where sewage or drainage 


On- lines must withstand extraordinary condi- 
tions .. . take the bruising punishment of 
heavy traffic... it PAYS to use Clay Pipe! 
For information about Clay Pipe, write to 
nearest office listed below: 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
111 W. Washington St., Chicago 2, Ill. 
522 First National Bank Bldg., Atlanta 3, Ga. 
1105 Huntington Bank Bldg., Columbus 15, Ohio 
571 Chamber of Commerce Bldg., Los Angeles 15, Calif. 


Guay 


66-7 
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: tm e 2 “ . 
TUNNELING... rather than open-cut 
excavation... was employed in installing 
this Baltimore sewer line built of Clay 
Pipe and Clay Liner Plates. The project 
was carried out by the Baltimore Bureau of 
Sewers, Nathan L. Smith, Chief Engineer; 
George E. Finck, Head of Bureau; John 
Moore, Bureau Construction Engineer. 
W. Franklyn Garrett was Resident Engineer. 


ts * 
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plastics | go 






pharmaceuticals (3 





textiles 











petroleum (.) 


tubber 


M40 Aid Industry—and You! 





fair 


HANDLING COMPLEX PROBLEMS in the chemical 


process industries makes many a purchasing 
and production executive wish he had as 
many extra hands as this ancient Hindu idol 
to help him through—and he has! 


THEY ARE HIS... and yours—in the coopera- 


tion and assistance of chemists, engineers, and 
technicians on General Chemical Company’s 
Technical and Engineering Service staffs. 
These experts are well qualified by technical 
training and by practical industry-wide expe- 
rience to offer sound, constructive advice in 
many ways—whether your problems deal with 


industrial, scientific or agricultural chemicals. 


THEY CAN FURNISH Pertinent data on proper- 
ties, grades, and packaging of General Chemi- 


cal products .. . advise on materials and 
methods for handling and storing them... 
consult on their applications to your opera- 
tions,..and work with you in the development 
of special chemicals to meet your individual 
requirements, 

When “extra hands” such as these can help 
you, just phone or write to the nearest General 
Chemical Company Sales and Technical 
Service Office listed below. 


GENERAL CHEMICAL COMPANY 


40 RECTOR STREET, NEW YORK 6, N. Y. 


Sales and Technical Service Offices: Albany * Atlanta * Baltimore * Birmingham 
Boston * Bridgeport * Buffalo * Charlotte * Chicago * Cleveland * Denver 
Detroit * Houston * Kansas City * Los Angeles * Minneapolis * New York 


oo Philadelphia * Pittsburgh * Providence * San Francisco * Seattle * St. Louis 
mia 


GENERAL CHEMICAL 
ms \ 1 7d 
i 





Wenatchee (Wash.) * Yakima (Wash.) 
In Wisconsin: General Chemical Wisconsin Corporation, Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited 
Montreal * Toronto * Vancouver 
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GATE VALVES 
Sewe for the Future 























Whenever you recommend new water- works valves, you naturally keep 
your community’s needs foremost in mind. You want equipment that 





will serve efficiently year after year with the least amount of maintenance. 
And you want to be sure of getting the most for your own— and your 
neighbor’s — money. 

By their past performances, LUDLOW Double Disc Gate Valves 
have proved themselves fit to serve the future of your community. In 
thousands of municipalities all over the country, LUDLOW Valves 
continue to give constant, faithful service with low upkeep and high 





resistance to wear. For LUDLOW’’S simple — yet rugged — construction 
assures smooth operation and positive closure—at all times under 
all conditions. 

Get in touch with LUDLOW engineers first. You can rely on them 
to furnish you with honest recommendations and accurate estimates. 









te 


A.W.W.A. Double Disc 
Gate Valve. Iron body, 
bronze mounted —comply- 
ing with latest A.W.W. A. 
specifications. Tested at 
300 lbs. hydrostatic pres- 
sure. Sizes 2” to 48”. 


a Hydraulic cylinder, iron 
body, bronze mounted— 
manufactured in all sizes for 
any desired test or working 
pressure. Can be operated 
by four-way cocks or re- 
motely controlled by solen- 
oid valves. 







Iron body, bronze mounted 
low pressure valve. List 3 
Valves made in sizes 14” to 
60” and can be furnished 
with Hub and Flanged ends. 


The 
L U Ne of} oo 
Iron body, bronze mounted, 
OS&Y. Tested at 350 Ibs. M ee G * & O a 
a os age ge — 
, sizes ° Ss. 
working pressure. List 66, BE mq O Y ° N “VY . 


sizes 14” to 48”, 150 Ibs. 
working pressure. 
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HERE are a lot of good sound reasons why 
Cooper-Bessemer Diesels stay ‘‘young’’ and vig- 
orous as a colt for more years than you'd dare 
expect. There are five reasons that are particu- 


larly important. 


1. Tough Meehanite Metal takes the place of all 
ordinary iron castings. It's stronger, is less subject 
to wear and corrosion, will better withstand all 


kinds of punishment. 


2. Bearings are precision machine-finished . . . and 
to amazingly close tolerances. Far better than hand 
finished, hand fitted bearings, they prove their 
superiority in longer life and less maintenance. 


3. Pistons are evenly oil-cooled by Cooper- 
Bessemer's own Turbu-flow principle, effectively 
preventing piston distortion, and greatly prolonging 
life of rings, liners and pistons. 


Tulsa Beli ters 
Los Angeles 


New York Zor tallaleliols 
St. Louis eel ries 
Calmes Engineering Company, New Orleans, La. 
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NY-tel sit 
Shreveport 


4. Cooper-Bessemer's patented piston pin-to-rod 
assembly almost doubles the usual bearing area, 
greatly reducing pressures and multiplying bearing 
life. 


5. Pistons are electroplated to eliminate scuffing, 
to minimize friction, and to assure perfect breaking 
in for a long healthy life. 


The Cooper-Bessemer office nearest you will be 
glad to give you more reasons why these modern 
Diesels offer you exceptionally fine service and un- 
usually low operating cost. There are Cooper- 
Bessemer Diesels for every type of service from 100 
to 1800 horsepower. 





“The 


Cooper-Bessemer 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 
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WELL WELL \ 


— LARIFIER°"—— 
SLUDGE utielel: 


DIRECT RECIRCULATION 


Increases biological treatment efficiency without necessitating any 


increase in size of either primary or final sedimentation tanks. 


Ask for Bulletin 6200. 


INFILCO 


INCORPORATED 


325 WEST 25th PLACE + CHICAGO 16, ILL. 


Water & SEWAGE WorkKs, October, 1946 





Their Performance 
Speaks Louder Than Word 


Above — A Homelite Generator on the job furnishes plenty of power to operate 
time-saving electric saws. 


Below — A Homelite Pump and Generator make the right combination 
speeding dewatering jobs at night. ’ 1s foe 


We'd much rather show you Homelite Portable Gasoline- 
Engine-Driven Pumps and Generators in action than just talk 
about them. Action speaks louder than words. 

So why not let us give you a free demonstration... any place 
you want it. See how fast a Homelite pumps, how quickly it 
primes itself, how easily it handles heavy liquids and solids. See 
all the cost-cutting operations you can put to good use on day 
or night work with steady electric power furnished by a handy 
Homelite Generator. 

To get such a demonstration, free from all obligations, simply 
write. We'll have our nearest representative get in touch with you. 
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We wont F bore you 
WITH Ai | AME HE ADVANTAGES 


bee have to be some mighty good 
reasons why 78% of the nation’s cities 


uip their Sewer Departments with 


Flexible Sewer Rods. 

FLEXIBLES PAY FOR THEMSELVES. 
Flexibles will actually pay for themselves 
five times each year because three men can 
clean more pipe in a day with Flexible 
Equipment than an entire crew working 


with old style equipment. 

FLEXIBLES ELIMINATE UNSANI- 

TARY WORK. Dig-ups are seldom 

necessary when Flexibles are used. Men 

work at street level through manholes 

and eliminate that hot, unsanitary part 

of the job. There is a Sewer Rod tool to 

handle any pipe cleaning job. 

FLEXIBLES CLEAR ANY PIPE 

STOPPAGE. No matter what causes 

the pipe stoppage, whether it is caused a tie 

by rocks, roots, or sand deposits, Flexibles ae Ss BSBAMBIMEDY Flexibles permit men to work effectively 
bore right through and clear the line. It's agg Fen SIAM he Flexibte tol in the line through mane 
this boring action that makes Flexibles {gaara SEE Dole with the sid of a rod guide 

80 effective. Let Flexible show you the . BRM is disconnected from reel. Flenible Foes 


Drive is then connected to turn corkscrew 


modern Flexible method of cleaning  ijaiamcamecennoimay | Minto obstruction. 
pipe. Write for illustrated catalogue a Mut Flexible Power Drive turns rod at speed 


5 times faster than that possible by hand 


today. escent ee : turning. 


855 Board of Trade 41 Greenway St. 
Bidg., Chicago 4, HII. Hamden, Conn. = 
= 
228 W. Broad St., 147 Hillside Ter., 
Columbus 8, Ohio Irvington, N. J. 


1624 Marmon Place P. 0. Box 694, 
Minneapolis 3, Pittsburgh. 


40! Broadway, 
P.O. Box 165 
Atlanta, New York 13. 


29 Cerdan Ave., 


P. 0. Box 447, Roslindale 31, 
, Texas Mass. 
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Side Suction. Designed for general ser. 
ice, these Gardner-Denver Side Suction Pump 
are low in first cost, as well as in installation 
costs. Capacities up to 2.3 million gallons per 
day, or 1600 gallons per minute, can by 
handled in heads up to 100 feet. 


In the 
Higher Efficiency 













Brackets... 


The smoothness and evenness with which 
water flows through your pump has a lot to 


do with pumping costs. In Gardner-Denver 














centrifugals, rigidly controlled foundry prac- 





Double Suction. Gardner-Deme 
Double Suction Single-Stage Centrifugal 
Pumps cover all heads up to 300 feet. These 
pumps have a horizontally split case for easy 
accessibility. Wearing rings are easily checked. 
The entire rotor assembly can be remoted 
without disturbing the motor or piping, o 
exposing the bearings. 


tices assure absolutely smooth water pas- 
sages. Furthermore, these passages are prop- 
erly proportioned to eliminate unnecessary 
eddies, back-waters and sudden changes in 


velocity. This—plus the inclusion of every 






other worthwhile hydraulic and mechanical 
feature—is why Gardner-Denver centrifugals 
are in the higher efficiency brackets. For 
complete information, write Gardner-Denver 


Company, Quincy, Illinois. 


GoowrDewe 










Close Coupled. In these Garine- 
Denver Centrifugals, pump and motor art 
combined to form a complete, compact unit 
Pumps can be installed in any position—m 
floor, wall or ceiling. These centrifugals ar 
designed for capacities up to 250 gallons pe 
minute, and heads up to 250 feet. 






Water & SEWAGE Works, October, 1946 
















MODIFIED 





PHOSFLAKE 


(Bottle Washer) 


CAUSTIC ASH 








CALCENE T |. 


eral gery. (Precipitated Calcium Carbonate) | 
n Pumps f. 
tallation 

es SODA BRIQUETTES 






ah (Iron Desulphurizer) Z " ESSENTIAL 
CHEMICALS FOR 


CALCIUM \ Lie 
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neat lang Z 
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SILENE EF 


(Hydrated Calcium Silicate) 


PITTCHLOR 


(Calcium Hypochlorite) 





Denver 
trifugal 
t. These 
for easy 
checked 








SODIUM 
BICARBONATE 











removed 
ning, oF 


LIQUID CHLORINE 


i : 


CAUSTIC SODA RE. 


SODA ASH 


aoe COLUMBI 


for are 


Git HEMICALS 


ete PITTSBURGH PLATE GLASS COMPANY 
COLUMBIA CHEMICAL DIVISION 


ms per 
FIFTH AVENUE at BELLEFIELD e PITTSBURGH 13, PA. 
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CONCRETE PIPE LINES 


For Adequate Airport Drainage 








24-in. concrete pipe line 
being installed for drainage 
system of new Municipal 
Airport at Springfield, Ill. 
More than four miles of rein- 
forced concrete sewer and 
culvert pipe is going into 
this project in sizes from 
8-in. to 48-in. diameter. 
Contractor is Wright Con- 
struction Co., Williamson, 
Mich. The airport is being 
built by Civil Aeronautics 
Administration under the 
sponsorship of the Spring- 
field Airport Authority. 











ONCRETE PIPE lines have the strength and durability to 
resist loads and impacts and render long years of economical 
service. Reasons enough why hundreds of miles of concrete pipe 
are serving efficiently in the drainage systems so essential to 
modern airports. 


In addition to strength and durability, concrete pipe complying 
with Standard Specifications of the American Society for Testing 
Materials or the American Association of State Highway Officials, 
have the further advantages of: 


MAXIMUM CARRYING CAPACITY, assured by smooth invert 
line which minimizes turbulence and abrasion when suspended 
grit is present. 


MINIMUM LEAKAGE AND INFILTRATION, assured by tight 
joints and uniformly dense concrete. 


These characteristics mean that concrete pipe lines give many 
years of service at low maintenance expense, resulting in low 
annual cost—the true measure of economy in pipe lines whether 
for drainage, sewerage or water supply projects. 


PORTLAND CEMENT ASSOCIATION 


Dept. 10-29, 33 W. Grand Ave., Chicago 10, Illinois 


A national organization to improve and extend the uses of concrete 
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. . » through scientific research and engineering field work 
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- GOVERNMENT-OWNED SURPLUS PROPERTY. 











if it is available anywhere in the country. 


use the coupon below. 


FREE FACTS 


War Assets Administration (address nearest Regional Office) 


Please supply without obligation, prices, available quantities and 
locations of items written in below: 








mammal 





: = hoe 





. State 


















| GOVERNMENT 
\ OWNED 


F you need hard-to-get industrial chemicals, why not contact 
your War Assets Administration Regional Office? If what you 
are looking for is not in local supply, the WAA has set up a special 
Inter-Regional Sales Division to help find it for you—quickly— 


Remember, there are hundreds of items in the vast stock pile of 
War Surplus industrial chemicals, many at below-market prices! 
Among them you may find the chemicals you want. All items are 
ready for quick sale and you may arrange convenient credit terms. 
Your nearest WAA Regional Office is listed below. Write today —or 


All chemicals are sub- 
ject to priorit core 
tions. VETERANS 
OF WORLD WAR 
II are invited to be 
certified at the War 
Assets Administra- 
tion Certifying Office 
serving their area 
and then to purchase 
the material offered 
herein. 


Much surplus prop- 
erty is available to 
the export market. 
Merchandise in short 
supply is withheld 
from export, and if 
such items appear in 
this advertisement 
they will so iden- 
tified by an asterisk. 





How to Locate Short Supply and Special Items of 


INDUSTRIAL CHEMICALS 








ONCE-IN-A-LIFETIME BUYS! 


Acids 

Gas cylinders 

(all types) 

Dyes and interme- 
diated 

Plastic materials 
Solvents 

Sealing and caulking 
compounds 

Zinc carbonate 
Picric acid 
Welding fluxes 
Detergents and 
cleaners 

Water treating 
compounds 


NISTRATION 


} Lovisville « Minneapolis + Nashville » New: 


Calcium chloride 
Dimethylaniline 
Coal-tar 

Borax and boric acid 
Metal salts, oxide 
and hydroxides 


Pitches Gases 
Rubber processing 
chemicals 


Copper naphthenate 
Synthetic & natural 
glues 

Printing inks 

(black & colors) 
and most other 
chemicals 


















WaTER & SEWAGE WoRKS, October, 1946 

















Complete Automatic Control 
for Pumping Stations... 
IN A SINGLE, COMPACT UNIT 









In planning modern instrumentation for a pumping sta- 
tion, consider this compact, pre-assembled Foxboro P} 
Control Unit. It is easy and quick to install —- requires no 
technical skill. It is designed to operate at top efficiency | 
with the least amount of attention. 










This control unit consists of the following better-engi- | 


see vncrn Althate couratter,.,cuonaicay LD Common—Pare Water 


starts and stops pumps on demand from elevated stor- 
age tank by pressure control. Also operates signal | 
lights, proportioning pumps, or other auxiliary elec- | track, mountains or beach, the soft drink vendor is alwam 
tric equipment. present. And no matter what brand of “pop” is chosen, no 
2. Flow Recorder (Master Meter) with pressure pen |} _ matter what differences there are in the flavoring bases, om 
and integrator... not only shows pump output and | thing that adds to their refreshing flavor is pure, taste. anf 
head of water, but also 
keeps an accurate record 
of these operations for day- 
to-day comparison and for 
insurance rating. 








li Wherever crowds gather, whether it be at a ball park, race 















“meyer ee 


| odor-free water. 
There was a time, not so long ago, when the water used in 
these drinks was a sales point in their favor. Today, however, 
thanks to chlorine, a nationally sold brand may be bottled 
in hundreds of different communities with no difference ip 
taste or purity. 
By providing liquid chlorine of uniformly high quality, 


Hooker has enabled water works officials to provide their 
























ee 


3. Liquid Level Instruments 
. for draw-down or clear 
well measurement. Indi- 
cating (as illustrated) or 
recording. 









communities with taste- and odor-free water of purity in 


erRe yee 
otal ali act cee nile 


SO ee 





conformity with the nation’s high standards. 

To be sure of maintaining your unsurpassed record in this 
public service, continue to specify Hooker Liquid Chlorin 
and the other Hooker water works and sewage chemicak. 


| HOOKER to 
I ELECTROCHEMICAL — | pu 
; COMPANY _ 


| : ; Buffalo Ave. & Ward St. mean 
| ' 


pen igen» 






Photo also shows hand 
pump for draw-down indi- 
cator, and hand-off automatic 
switch for pump operation. 
Other accessories provided 
as needed. 

Foxboro Engineers will be 
pleased to furnish specifica- 
tions and to cooperate 









































































with consulting or 4 Niagara Falls, New York tems i 
Spureany cngncers. New York,N. Y. Tacoma, Wash. bean 
Descriptive literature, Wilmington, Calif. stall is 
on request. Write The / demat 
Foxboro Company, initial 
228 Neponset Avenue, ee eperat 
Foxboro, Mass., U.S. A. Can 
Dema 
Typical water sys- ee sized” 
tem layout controlled 2 later « 
by Foxboro Pumping ee 
Plant Station 
FOXBORO EM ICALS J 
INDICATING * RECORDING ° CONTROLLING ~~ 
INSTRUMENTS Ferric Chloride Caustic Soda 
Chlorine Muriatic Acid 
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WATER VOLUME 





a PLANNERS are pre- 
paring now for future community 
expansion. Growing populations 
mean greater demands on water sys- 
tems tomorrow, demands which must 
be anticipated soday. The pipe you in- 
stall is a major factor in meeting these 
demands—and it affects not only the 
initial cost of the system, but its future 
operating economy as well. 


Can Volume Be Increased to Meet 
Demand . . . without installing ‘“‘over- 
sized” pipe now .. . or additional pipe 
later on? Yes, with Johns-Manville 





Johns-Manville 


IPE 
nc CAPACITY OF P 

eet TO TUBERCULATIO 
( willigms-Hazen predicted trend) 









TYPICAL D 
(Sue on rae ge AND CURVE 


se of 
urban Population ) 


Transite Pressure Pipe. This modern 
water-carrier cannot tuberculate. No 
allowances are necessary to compen- 
sate for reductions in carrying capac- 
ity due to this costly form of interior 
corrosion . .. minimum-size pipe can 


be specified. 


Will Excessive Pumping Costs Boost 
Water Rates . . . because tubercula- 
tion clogs up pipe interiors? The 
answer is “No!” when Johns- Manville 
Transite Pipe is used. Transite’s high 
flow coefficient (C-i40) can never be 
reduced by tuberculation. Pumping 
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TWBERCULATION vs. GROWING POPULATION 


... will the water pipe you install 


today meet TOMORROWS needs? 


costs are held toa minimum... a def- 
inite saving for taxpayers. 


How Will Maintenance Costs be 
Affected? Will it be necessary to re- 
sort to periodic cleaning . . . lining 
the pipe... or even replacing it with 
new mains? Reports from commun- 
ities all over the country prove that 
Transite’s non-tuberculating, asbes- 
tos-cement structure is an important 
help in eliminating these costs—pro- 
viding economies that continue 
through the years. 


JOHNS-MANVILLE 


JM 


PRODUCTS 


For full details, write 
for brochure TR-11A, 
Johns-Manville, Box 
290, New York 16,N.Y. 



















































Fire Hydrants, of the compression type, 
featuring Protectop collision protection, 
frost-proof tapered barrel,.and positive Th 

action drain. = 
utility 
with 1 
discus 
econo! 
uable 





“Flue 

Is fe 
potabl 
It is’! 
and u 
set for 


“Trea 
for It 
Con: 
ment 
results 





Gate Valves, for low, medium or high Tapping sleeves, for making branch con- Inserting Valves, for installing valves 


pressure service. Manual, hydraulic cylin- nections (in sizes 2” thru 42”) under pres- under pressure in cast iron, steel or a “Corr 
der, or motor operation. sure in cast iron, steel, asbestos-cement bestos-cement pipe in sizes 4” thru 48”. a 
or reinforced concrete pipe of any size. ause 
are di 
bare eee ® 


= 


“Solv 

Alth 
sewag 
certait 
These 
cessful 





proble 
and th 





“Mode 
Pipe Cutting Machines. With the SMITH Water service brass goods: corporation Corporation Tapping Machines. With the wae, 
machine a true “lathe” cut can be made —curb cocks, couplings and other fittings SMITH Tapping Machines corporation The ce 
on cast iron, steel or asbestos-cement pipe for copper tube, lead and iron pipe ser- cocks can be installed under pressure. 
in a minimum time. vices. The machine is compact and easy to op “Hyd 


erate. Isa 
if Tor 
ahead 
tion w 
it in } 








of proven quality 





EAST ORANGE, NEW JERSEY 
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WATER 


L. H. ENSLOW, Editor 
155 East 44th Street, New York 17, N. Y. 


COMING! 


“public Relations and the 
sewage Treatment Plant 
an article setting forth what every sewage works 
rintendent and operator should find of moment in 
establishing and maintaining good relations with the 
oe including officialdom as well as the taxpayer. 
- taining practical advice, based on time tested experi- 
bo this article was sought of a former water works 
eperintendent and now an acknowledged master of pub- 
<uPrelations in sewage treatement— 
- WALTER A. SPERRY, Supt. & Engr., 
Aurora Sanitary Distr., Aurora, IIl. 


; C’s of Depreciation” 
~S what the title signifies as applied to water 
utility properties. Those of our readers who are familiar 
with the earlier lucid presentations of the author of this 
jiscussion of a highly important phase of water works 
economics and Suances = be ee for this val- 
; tion and reference article by— 
—— JOHN H. MURDOCH,* Attorney, 
Am. Water Wks. & Elec. Co., New York. 
(*President of the Pa. Water Wks. Ass’n.) 


“Fluoride Removal From Mine Water” 

Is featured in a water treatment plant which produces 
potable water from mine water high in fluoride content. 
it is'probably the largest plant of its kind. This modern 
and unique plant is described and its accomplishments 


by— 
a antalied ROBT. WAMSLEY and W. E. JONES, 
Climax Molybdenum Co., Climax, Colo. 


“Treatment and Control Methods 

for Industrial Wastes” 

Constitute a case history of methods for the treat- 
ment of a variety of industrial wastes in Michigan and 


ults therefrom, as revealed by— 
™ L. F. OEMING, Engineer, 


Michigan Stream Control Comm., Lansing, Mich. 


“Corrosion in Vertical Turbine Pumps” 

May be caused by galvanic action water line corrosion, 
carbon dioxide, or stray currents, but, whatever the 
ause it is costly. Both the problem and the remedies 


are discussed by— 
T. E. LARSON, Chemist, 
State Water Survey, Urbana, III. 


‘Solving Scum Problems” 

——_ sewer problems vary with the nature of the 
sewage being treated and the plant design, there are 
certain basic things that can be done to control scum. 
These are set forth by an operator who has been suc- 
cessful in solving the scum problem. 

JOSEPH DOMAN, Supt., 
Sewage Treatment Plants, Greenwich, Conn. 


‘Improving Water Plant Operation” 

The third of a series of articles on this topic deals with 
the problem of low-temperature coagulation, with partic- 
war reference to the effectiveness of activated silica as a 
coagulation aid in cold weather, when rapid and efficient 
flocculation is most difficult and tender floc becomes a 
problem. The author of “New Concepts of Coagulation’”’ 
and the current series of helpful advice is— 

HAROLD R. HAY, Chemical Engr., 
The Philadelphia Quartz Co., Philadelphia. 


Modern Practices in Municipal Water Softening” 
The title of which pretty much tells the story, which 
brings up-to-date the water softening practices ot today. 
The contributor of this request article is— 
Ss. B. APPLEBAUM, President, 
Liquid Conditioning Corp., New York. 
Hydraulics for the Practical Water Works Man” 
_/s @ continuing series of articles by Prof. R. W. Angus 
of Toronto. T nfortunately this issue had to go to press 
ahead of the regular schedule and Dr. Angus’ contribu- 
ton was not received in time to be inserted. Watch for 
it in November. 


Associate Editor 
GEORGE E. SYMONS, Ph.D. 


Editorial Associates Adv. Editor 
J. R. Barus H. J. Conway 
A. M. Rawn Make-Up Editor 
H. A. Fapmr L. D. SANDERS 


Waren ann Sewace Works is a monthly publication. 
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METER RECORD 
FONO OV LAC WATER DEPARTMENT 


re ene meee 


a! 


At Fond du Loc, Wis, 
one of these cords is 
made out for eoch 
mew meter, ond 
complete record of the 
meter's history is kept, 
ending decades late 


INCREASE REVENUE 


Help determine the make and type of meter best suited 
to local conditions. 


Fix the most economical length of time to leave meter in 
service between periodic renewals for repairs and tests. 


keeping figures may be obtained. 


Indicate the effect of local water conditions on meter 


3 Provide data from which depreciation and other book- 
4 operation. 


HAVE YOU So you see that it will pay you well to keep a simple 
GOT test and repair record of every meter from the date 
you buy it. Data should include size, make, serial num- 
teal ber; test records before and after each repair; amount 
oho) registered between repairs; replacement parts, and 
change gears needed. 
It’s really easy to keep such records, if you use a card 
like the one shown here. Why not let your Trident 
Representative tell you more about it? 












NEPTUNE METER COMPANY ¢ 50 West 50th Street e New York 20, N.Y. 
Branch Offices in CHICAGO. SAN FRANCISCO, LOS ANGELES. PORTLAND, ORE.. 
DENVER. DALLAS. KANSAS CITY. LOUISVILLE. ATLANTA. BOSTON. 

Neptune Meters, Lid.. Long Branch. Ont.. Canada 
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GRAND CANYON’S UNIQUE WATER | 
PUMPING PLANT 


Some Operating Results During Thirteen Years of Lifting Water 3150 Feet 


Santa Fe Railway Company con- 

structed a pumping plant with 
a static lift of 3150 feet at Grand 
Canyon, Arizona. 

Formerly all fresh water for use 
of hotels, locomotives and other 
railroad or Park Service use was 
hauled in in tank cars from Flag- 
staff, 98 miles away. 


|: 1982 The Atchison, Topeka and 


By GEORGE L. DAVENPORT, JR. 
Hydraulic Engineer 
A. T. & S. F. RY. CO. 
LOS ANGELES, CALIF. 


By construction of a pumping 
plant at Indian Gardens Springs on 
the plateau some 1200 feet above the 
Colorado River and 8150 feet be- 
low the rim of the Canyon, water 
was made available to service on 
the South rim of the Canyon 
through 12,000 feet of 6 inch pipe 
line. 


Pumping Plant 

Originally four vertical centrifu- 
gal turbine type pumps were in- 
stalled in two sets, with two pumps 
to each set, which had a capacity 
of 85 gpm. against a head of 3300 
feet. 

Each pump had 17 stages, thus 
providing 34 stages for each pump 




















Indian Gardens Pumping Station 3150 ft. Down in the Canyon, but Still 1200 ft. Above the Colorado River. 


(Note the sure-footed safe canyon-mule transport at the hitching rail.) 
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An Almost Vertical Climb of the 6 in. Main, 3150 ft. Up and 12,000 ft. in Length 


Constructed of seamless steel tubing with wall thickness of better than % inch 
minimum, to almost 1/3rd inch in the lower section designed for 1500 lbs. work- 
ing pressure. Jointing consists of forged rubber-gasketed bolted couplings tested 
to 5000 lbs. pressure. 





conductor 250,000-CM armored 

cable. A separate armored cable 

carries the supervisory control over 

tvo No. 10 wires. 

the rim power house over a three 
It was originally planned to have 


set, as the two pumps in each set 
operated in series. 

The pumps were operated by 60 
hp. 2 pole 60 cycle 3520 rpm. 2300 
volt vertical motors. Automatic 
starters limited the starting current 
to 140% of running current. 


Later, a third and larger pump 
set was added and one of the origi- 
nal sets was replaced with a larger 
set. At the present time the pump- 
ing plant consists of one set of 
85 gpm. pumps with 60 hp. motors 
and two sets of 160 gpm. pumps 
with 100 hp. motors. The larger 
pumps each have 14 stages, making 
28 stages per pump set with two 
pumps operating in series. 





Water flows to the pump suc- 
tion under a positive head of 18 
feet from a two compartment 70,000 
gallon concrete reservoir 38 feet in 
diameter by 10 feet deep which is 
kept supplied from springs. 


Remote Control 


The pumping plant is operated 
from the rim power house by push 
buttons, using a supervisory control 
system over two wires and thus 
permitting the starting and stop- 
ping of any one or more pump sets. 


Alternating current at 2300 
volts 60 cycles is transmitted from 
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GRAND CANYON’S UNIQUE WATER PUMPING PLANT 





a service man visit the 
once a week but this he = 
changed to once in two weeks, W} : 
this exception, there are no att .- 
ants at the plant. end. 
Water flow comes Principal} 
from several nearby springs and . 
delivered to the reservoir partly by 
gravity and partly by pumping. ’ 
At the Lower Indian Gardens 
spring pumping plant, 2000 feet 
distant from and at 200 feet lower 
elevation than the main reservoir 
there are two automatic turbine 
pumps of 130 gpm. capacity which 
discharge to the reservoir through 
a 6 inch cast iron line. 


Electric Eye Prevents 
Pumping of Turbid Water 


While clear water from Springs 
is normally intercepted by a sub- 
merged dam and handled by these 
auxiliary pumps, there are time 
when storms bring silty water 4 
the intake pump. To prevent hané. 
ling of this silty water, whid 
might damage the main high pres. 
sure pumps if it reached the reser. 
voir, a photo-electric cell, or “ele. 
tric eye,” was later installed in th 
intake to the pump sump. Thi 
controls hydraulic valves whieh 
automatically divert silty water, a. 
lowing only clear water to reach th 
pumps. 
































Automatic Remote Controlled Indian Garden Pumps. 


Equipment consists of turbine type pumps of which there are three sets. Bach 
set consists of two pumps connected in series. The 160 gpm. pumps (two 
of 14 stage bowls give 28 stages in the series hook-up to deliver against 
a 3500 ft. head, and are driven by 100 hp. motors. 
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+o of all precautions taken 
de f= practically clear water 
aks, With the main high pressure pumps have 
0 atten. | had to be repaired at intervals of 
: from 144 to 2 years to maintain 
ine} d efficiency. The original pumps 
nelpally had n0 wearing rings, while later 
ote dis nt have been equipped with 
rely by both impeller and case wearing 
wine. ‘os having ground stellited sur- 
Gardens re These improvements have re- 
000 fee oil repair cost, but it has been 
et lower found necessary to keep on hand 
ye complete sets of rotating elements 
turbine B or quick replacement while those 
'Y which taken from the pump are being re- 
through conditioned. . 


However, the repair cost of the 
pumps has only averaged 2.4% of 
the total water cost; and, as all 
transportation to and from the 


Springs | plant is by mule or hand cart on 
- @ sub a steep canyon trail, the installa- 
DY these i tion of pumps with relatively light 
© times replaceable wearing parts has been 
vater jg shown to be well justified. 
it hand. Reliability of the pumping plant 

which # has been such that no return to 
th pre. @ tank car haul, even for short in- 

e reser. @ tervals, has been necessary. 

r “ele. 480,000,000 gallons of water have 
d in the been handled by the pumping plant 

This to date. 

which 
ater, al- : 
ach the | Pipe Line of Unusual Wall 


Thickness and Gasketed Couplings 





Six inch galvanized seamless 
steel tubing of 0.28 inch standard 
wall thickness, and with upset ends, 
was used for the upper section of 
the discharge line where pressures 
did not exceed 1000 Ibs. psi. The 
lower section, designed for working 
pressures up to 1500 Ibs. psi., was of 
the same nominal size and descrip- 
tion except that it had a wall thick- 
ness of 0.3125 inches and was made 
a 90,000 Ib. instead of 60,000 Ib. 


Forged steel couplings with rub- 
ber gaskets and two holding bolts 
were used. Gaskets for the lower 
portion of the line were tested to 
5000 Ibs. pressure. 

























The pipe was supplied in 30 foot 
sections and all bends were. shaped 
cold in the field to fit rugged ter- 
tain with vertical cliffs as high as 
280 feet in some Jocations. About 
93% of the pipe was buried and 
protected against soil corrosion by 
coal tar or petrolatum coating fol- 
lowed by wrapping. 













The other 7% was left exposed 





GRAND CANYON’S UNIQUE WATER PUMPING PLANT 





Snakes! 


Was this exciting method of laying 
armored electric cable from the power 
house down the canyon to the Indian 
Gardens Pumping Station. The line 
carries 2300 volts. A separate cable 
carries the supervisory control circuits. 


Safe from Rattle 


on cliffs and was painted to match 
the color of the rocks so that it 
has remained practically invisible. 


As temperature near the rim 
sometimes goes down to 20 deg. F. 
below zero, provision was originally 
made for draining the line through 
a distant controlled needle valve at 
the bottom. Also a thermostat was 
set in the pipe line just below the 
rim with an electric circuit to a 
warning bell and light signal in 
the power house. 


No need has ever been found to 
drain the pipe line as the warning 
signal from the thermostat warning 
signal enables the power house op- 
erator to start up a pump to put 
the water in motion so it will not 
freeze. 


In the thirteen years of operation 
no leaks have been found in either 
the pipe or the couplings and all 
the rubber gaskets have remained 
water tight. 


Inspection of the pipe exterior at 
various points in the buried portion 
after ten years of service showed 
no appreciable deterioration of 


either pipe or wrapping. 
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Transportation 


Light repair parts up to 150 
pounds can be carried down the 
trail by mules. 


When heavier repair parts have 
to be transported use is made of a 
specially built hand cart. 


This has two rubber tired wheels, 
each equipped with a separate hand 
operated brake, and it has a wood 
tongue for steering. Three men op- 
erate the cart down the steep trail, 
one man steering it around the 
sharp bends and the other two ap- 
plying the brakes. In this way 
articles up to 2000 pounds, and not 
exceeding 8 feet in length, can be 
transported downhill. 


The cart is taken apart and 


_ loaded on mules for the return trip 


to the rim. 


Zeolite Softening and 
Chlorination 


On arrival at the Canyon rim 
power house the water from the 
Indian Gardens pumps _ passes 
through pressure type _ zeolite 
treating tanks which are provided 
ir three units. These soften the 
water to practically zero hardness 
before it passes on to the storage 
tanks of one million gallons com- 
bined capacity. 


Care is taken to backwash the 
zeolite mineral with sufficient 
water to bring the salt content 
of the rinse water to within five 
grains of the salt content in the raw 
water before the units are put back 
on the line. This precaution has 
been found essential in preventing 
excessive corrosion from use of 
zeolite treated water. A duplicate 
set of semi-automatic chlorinators 
in the power house sterilize the 
water before storage. 


General 


The operation of this high pres- 
sure pumping plant has proven 
very successful during thirteen 
years of operation and shows no 
sign of depreciation which cannot 
be overcome by normal mainte- 
nance. The much greater reliability 
of a triple unit plant over that of 
a duplicate unit installation has 
been demonstrated. 


With the end of the war and con- 
sequent resumption of tourist 
travel to Grand Canyon, need for 
an increased water supply will soon 
make it necessary to either haul in 
extra water from distant points or 
else develop an additional supply 
within the Canyon. 












MILWAUKEE'S 73-YEAR OLD WATER 


TOWER GETS FACE LIFTING 


HE old North Point water 
} tower on Milwaukee’s lake 
front, erected in 1873, although 
having outlived most of its useful- 
ness, is being freshened up this year, 
as it is considered a work of archi- 
tectural beauty. Still containing a 
standpipe 4 feet in diameter, about 
125 feet in height and open at the 
top, it is now serving mainly as a 
means of permitting air to escape 
from the system. The water tower 
itself (see cover picture*) is 175 feet 
in height. Its original use was to 
relieve the city water mains from 
the pulsations of the old type beam 
engines. With the new type of triple 
expansion engine and centrifugal 
pumps used today, however, the de- 
livery of water from the pumps is so 
constant that the standpipe is really 
no longer necessary. 


Pumps of Yesterday and Today 
Near North Point the original 


By JOHN E. HUBEL 
MILWAUKEE, WIS. 


when the water tower and pumping 
station were erected in 1873. It con- 
sisted of two compound condensing 
beam and flywheel pumping engines, 
each with a capacity of 8,000,000 
gallons in 24 hours. Both were 
coupled to one flywheel, arranged so 
that they could be operated together 
or separately. They were at the time 
the pride of the water works indus- 
try and were built by the E. P. Allis 
Co., the forerunner of the present 
Allis-Chalmers Mfg. Co. Under one 
of the conditions of the contract 
made by the city with the pump 
makers, the latter were to operate 
the pumping station for a period of 
one year. The original pumps gave 
satisfactory service for 40 years, 
after which they were scrapped and 
replaced by eight of the then spec- 
tacularly efficient vertical type, 
triple expansion crank and flywheel 
type, with a total capacity of 126,- 
000,000 gallons in 24 hours. These 





Milwaukee’s Earliest Pump—One of a Pair 


Known as the Striding Beam Compound Pumping Engines, they were manufac- 
tured in 1873 by the Edw. P. Allis Co. of Milwaukee—now Allis-Chalmers Mfg. Co. 


pumping station still stands, with 
modifications and enlargements in 
later years. The original pumping 
equipment, no longer used in the 
pump house at the lake front, was 
the last word in such machinery 


—q- 


*A Milwaukee Journal Photo. 


WATER & SEWAGE Works, October, 1946 


pumping engines were also products 
of the E. P. Allis Co. Four of the 
eight pumping engines at the North 
Point plant are low service pumps, 
capable of pumping water to an ele- 
vation of 165 feet, and the other four 
are high service type, being able to 


pump water to a height of 275 feet 
The bottoms of the pump wells ar 
14 feet lower than the level of the 
lake, so that the water from the in- 
take tunnels flows by gravity to th 
pump wells as fast as the pumps ca 
draw it out. If none of the pu 
were working, the water in the Wells 
would stand at lake level. After pags. 
ing through the pumps, the water js 
discharged into five force mains 
from 30 to 42 inches in diameter. 


In addition to the North Poin 
Pumping Station described above, a 
new pumping station, the Riverside 
on the west bank of the Milwauke 
River, about two miles from the lake 
was put into operation in 1924, Th 
six pumps in this station have a tot, 
pumping capacity of 184,000,600 ga. 
lons in 24 hours. One of these pumps 
is of the low service type, capable of 
pumping water to an elevation of 
170 feet, while the other five pumps 
can elevate the water to 280 fest, 
Four of the pumps have engines of 
the triple expansion crank and fy. 
wheel type and two are turbo-en- 
trifugal units. Water is taken by 
gravity from the Linnwood Avenu 
intake to the suction side of th 
pumps and it is discharged into, 
42 inch main. The discharge of each 
two adjacent units joins into a 54 
inch force main in front of this sta- 
tion. The boiler room at this station 
contains six 400 h.p. horizontal water 
tube boilers. At North Point and 
Riverside stations the water pre 
sures run from 63 p.s.i. low to 120 
p.s.i. high. 


Distribution Storage 


In addition, a booster station is 
located in the Menomonee Valley. 
This contains a 30,000,000 gallon 
electrically operated centrifugd 
pump. Near this station there iss 
6,000,000 gallon ground level tank 
that is filled during the night under 
normal pressure. From this storage 
tank water is pumped directly int 
large feeder mains at increased pres 
sure. Provision has been made for 
expansion of this booster station for 
an additional 6,000,000 gallon stor 
age tank and three additional pump- 
ing units of 30,000,000 gallons daily 
capacity each. 

Then there is the reservoir in Ki- 
bourn Park, several miles from th 
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: ‘.¢ Pumping Station, which 
_ gerbe but for equalizing 
- het pressure in the low service 
re taking care of excess de- 
- ds jin this section during peak 
eo mption. This reservoir is of 
ode shape, having an average 
mth of 310 feet; average length, 
"5 feet, and with a capacity of 
>4770,000 gallons. The depth is 
about 94.4 feet when filled, and the 
evation of the water at this height 
is 152.84 feet above city datum. 


The pipe distribution system is of 
the grid-iron type, the water mains 
heing cross-connected with the mains 
laid in cross streets. At half-mile 
intervals larger mains are laid, 
usually from 8 inches to 16 inches in 
- moter. and between these mains 


jameter, k : 
a of 6 inch diameter are laid, 
forming a grid-iron system. Large 


feeder mains from 20 inches to 54 
inches in diameter are also extended 
along certain streets to the outskirts 
of the city and connected to the 
larger distributing mains for the 
purpose of reinforcing the pressure 
lost by friction in the smaller mains. 
These feeder mains are not tapped 
for service connections. 


Some water mains in the city are 
of 4 inch diameter, but this size has 
been discontinued, the minimum size 
now being 6 inches. Gate valves are 
set at nearly every street intersec- 
tion for the purpose of shutting off 
the water supply in case of leaks or 
for making repairs. Water mains are 
laid at a depth of 6 feet for protec- 
tion against frost. Prior to January 
1, 1936, so-called extra strong lead 
service pipes were used for 34 to 11%4 
inch size, lead or copper tubing for 
the 1% and 2 inch sizes, and cast 
iron for 3 to 6 inch. After the date 
mentioned, the use of extra strong 
lead pipe or copper. tubing has been 
optional for the 34 to 1 inch services. 
For the 1144, 1% and 2 inch, only 
copper tubing is permitted, while for 
the 3, 4 and 6 inch services only cast 
iron may be used. 


Completely Metered System 


All water service except that for 
automatic fire sprinkler service is 
metered. All meters of the 2 inch 


MILWAUKEE’S 73-YEAR OLD WATER TOWER GETS FACE LIFTING 





Steeple Compound Pumping Engine 


Installed in 1882 was the only one of 
its kind ever built. 


size and below are of the positive dis- 
placement type, these being for use 
in homes, factories and commercial 
buildings in which the water con- 
sumption is not of great volume. For 
apartment buildings, hotels and in- 
dustrial establishments with high 
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and low flow rates, the compound 
meter is used, being a combination 
of the displacement (disc) and veloc- 
ity types. For automatic sprinkler 
service an annual charge of $25 is 
made for each 4 inch connection and 
$50 for each 6 inch connection with 
the city water main. This charge in- 
cludes periodic inspection of valves 
to insure their operation in case of 
fire. All water meters are furnished 
and maintained at the expense of the 
property owner. 


Water rates for metered service 
are 6c per 100 cubic feet or 8c a 
thousand gallons, within the city 
limits. Outside the limits, water is 
charged at 9c per 100 cubic feet or 
12c per 1,000 gallons. There is a 
service charge of $2 per annum for 
meter reading. Adjoining munici- 
palities pay special contract rates 
approved by the Wisconsin Public 
Service Commission. The record of 
the water department shows that 73 
per cent of the water users pay less 
than $10 per annum and less than 2 
per cent pay more than $100 per 
year for water service. There are 
ten cities, villages and towns that 
purchase water service under con- 
tract. 





Milwaukee’s Newest 


60 MGD. Geared Turbine Driven Series Centrifugals by Allis-Chalmers 











Illinois Water Works 
Operators Prepare for 
Licensing 
Through the Illinois Water Works 


Operators’ Association, the work of 
Preparing for possible future licens- 





m the 








Ing has been under way for some 
time. Sectional and annual operation 





meetings are held each year through 
the cooperation of the State Dept. of 
Public Health without dues, assess- 
ments or registration fees, and a 
special short course is given yearly 
at the University of Illinois. 
Professional ability in the water 
works field is recognized by the issu- 
ance of Certificates of Competency, 
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granted after application and favor- 
able action by a committee composed 
of a University of Illinois professor, 
three prominent Illinois Water 
Works operators and the Chief Sani- 
tary Engineer of Illinois. To date 
24 Class AA, 63 Class A, 169 Class 
B, and 86 Class C certificates have 
been issued. 
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LARGE WATER MAIN CONSTRUCTION 
BY CITY OF CHICAGO SUPPLIES 
WESTERN SUBURBS 


By W. W. DE BERARD 
City Engineer 
CHICAGO, ILL. 


sion Division constructed during the 

Spring and Summer of 1945 an important 
36-inch feeder main westward for the purpose 
of furnishing water to Maywood, a village of 
approximately 30,000 people. This community 
lies immediately south of Melrose Park, a vil- 
lage having a population of 10,000, which be- 
gan taking its water supply from the Chicago 
system in 1942 when the erection and opera- 
tion of the Buick airplane engine plant adja- 
cent to Melrose Park made it advisable for 
that municipality to request supply from Chi- 
cago to insure a more adequate and reliable 
supply than could be expected from its wells. 

A 36-inch main laid in 1942 extends to Harlem Ave- 
nue, the western boundary of Chicago. A 30-inch con- 
crete pipe, also laid in 1942, extends from Harlem 
Avenue west and south to Melrose Park, whence a 24- 
inch main extends westward 6,000 feet to the Melrose 
Park reservoir and pumping station. 

The studies made and the plan adopted by the Chicago 
engineers for furnishing these supplies to Melrose Park 
and Maywood are interesting in that they show the steps 
taken to solve the problem of a city like Chicago when 
called upon to supply large suburban consumers without 
curtailing the supply or pressure within its own limits. 
The description of the procedure followed is given here- 
with. 


Tso City of Chicago’s Water Pipe Exten- 


Supply for Melrose Park 


In January, 1942, the Mayor of Melrose Park, to- 
gether with the United States Air Corps’ engineers and 
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attorneys, called upon the Commissioner , 
Public Works of the City of Chicago in 
tion with the matter of obtaining an aq 
and reliable water supply for the Village an 
the proposed Buick engine plant to be locate, 
in the village for which the village coylg not 
furnish sufficient water from its wells. Th, 
Commissioner of Public Works of Chicag, 
offered to furnish a supply at the city limits 
new mains to be installed for carrying thy 
water to both the village and the engine Dlant. 

Preparatory to the drawing up of the cp. 
tract for supply to the Village of Melrose Par} 
and the Buick engine plant in 1942, four plays 
involving proposed feeder mains were pp. 
pared and studied. 

Plan No. 1 pertained to a supply of water for th 
Village of Melrose Park, Buick engine plant and th 
Village of Maywood to be delivered from the Springfielj 
Avenue pumping station. This plan proposed a 36-inch 
main from Cicero Avenue in the city and a 30-inch maip 
westward to Harlem Avenue (city limits), and thence 
westward to the Village of Melrose Park with a 30-inc 
by-pass and 24-inch main connecting to the Mayfair 
Pumping Station in the city. 

Plan No. 2 proposed to supply 2 mgd. for the Buick 
engine plant direct from the Mayfair pumping station. 
This plan proposed a combination of 24-inch, 36-inch, 
and 16-inch mains to the plant site located 20,000 fee 
west of the city limits. This plan included a tank ani 
pumps to be installed at Harlem Avenue by the Buick 
company to insure adequate pressure for delivery of 
water to the Buick engine plant and a storage of at 
least one day’s supply at the engine plant. 


f 
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36-inch Water Main Strung Along Proposed Line on Opposite Side of Street in Advance of Work. 
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36 x 36-inch Connection and 24-inch Valve. 


Plan No. 3 was the same as Plan No. 2, except that 
one of the mains was to be 16-inch instead of 36-inch. 
In this proposal the Buick engine plant would deal with 
the City of Chicago direct and always be on a separate 
srvice, water to be taken from the Mayfair pumping 
station. Villages west of the city limits would have to 
obtain water by way of separate mains from Springfield 
Avenue pumping station. 

Plan No. 4 was for a water supply limited by contract 
to3 mgd. for the Village of Melrose Park to enable that 
village to supply water to the Buick engine plant, the 
water to be pumped from the Mayfair pumping station. 
This plan proposed a combination of a 24-inch main 
and a 36-inch main to Harlem Avenue, to convey water 
to the Chicago city limits. 


It was finally determined that Plan No. 4 should be 
adopted. The Village of Melrose Park then adopted the 
plan to lay a 30-inch main from Chicago’s city limits at 
Harlem Avenue westward to the village and a 24-inch 
main from that point to its reservoir. 


Consideration was’ given at the time to probable re- 
quired future supplies for Maywood and other western 
communities to ultimately supply 11 mgd. to the Villages 
of Melrose Park and Maywood and other consumers 
within the Sanitary District adjacent to the above 
named villages, the ultimate 11 mgd. to be taken from 
the Central Tunnel Zone and pumped from the Spring- 
field Avenue pumping station through additional feeder 
mains to the western suburbs. 


It may be mentioned here that the law passed by the 
State Legislature in 1889 for establishment and opera- 
tion of the Sanitary District of Chicago, which district 
comprises the City of Chicago and a number of other 
communities lying adjacent to or near the city’s 
boundaries, requires that the city deliver a supply of 
water at its limits for any community in the Sanitary 
District which requests such a supply and provides a 
main to the city limits to take the water from the Chi- 
cago mains. The water supplies to Melrose Park and 
Maywood were furnished by the City of Chicago in ac- 
_ with the provisions of the Sanitary District 

ct. 
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A contract for a supply of water of 3 mgd. was entered 
into between the City of Chicago and the Village of 
Melrose Park for a period of ten years. This contract 
specified that 3 mgd. be furnished, with 2 mgd. for the 
Village of Melrose Park and 1 mgd. for the Buick engine 
plant for the period of the national emergency, and 
that the supply was to be reduced to 2 mgd. at the end 
of the war. 

The City of Chicago laid 2,050 feet of 24-inch pipe 
and 2,000 feet of 36-inch pipe to Harlem Avenue city 
limits. These mains were completed early in June, 
1942, and the Melrose Park 30-inch and 24-inch pipe 
lines were completed in May, 1943. 


Maywood Supply 


The supply to Melrose Park and the Buick engine plant 
proved ample to satisfy the demand, but by 1944 the na- 
tional defense effort had expanded to take in plants in 
Maywood, adjacent to Melrose Park. The Maywood well 
supply was inadequate:and the village petitioned the 
city to furnish a supply from its system in an amount 
of 2 mgd. The City Council in October, 1944, author- 
ized a contract with the Village of Maywood under which 
Maywood was to take its supply through the Melrose 
Park 30-inch line running from the city limits by means 
of a 20-inch main to two Maywood storage reservoirs. 

The engineers of the city then determined that the 
additional requirement for Maywood would necessitate 
the laying of an additional 36-inch pipe within the city, 
which would make it possible to take the supply from 
Springfield Avenue pumping station. Accordingly, the 
36-inch cast iron water main was installed by the city. 
Construction began on April 9, 1945, and was completed 
on August 7. Two weeks were required for necessary 
static tests and chlorination of the main, after which, 
on August 22, it was placed in service. 

















36-inch Water Main Laid in Trench. 
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LARGE WATER MAIN 
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36-inch Water Main Laid Under 48-inch Gas Main, 
Using Bends. 


Difficulties in Obtaining Pipe 

Some difficulty was experienced in arranging for a 
satisfactory schedule of shipments of pipe from the 
foundry of the manufacturer and a delay in starting 
the shipments made it necessary for the city to use a 
small amount of pipe other than the type ordered so 
that construction of the pipe lines could be started on 
the date set. Then, after deliveries on the street of the 
pipe ordered had begun and construction was well under 
way, it was feared the work would have to be stopped 
when the city was informed that a United States Gov- 
ernment order for pipe for the Philippines would inter- 


CONSTRUCTION BY CITY 
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rupt the filling of Chicago’s order in the fo 
period of two weeks. This delay in manufacture of 
pipe, however, did not affect the schedule for al 
tion of the main as sufficient pipe had been veal TU. 
tide the gangs over the short period of time Po 
which no pipe was delivered. Uring 


There were 14,954 feet of 36-inch water maj 
the building of this line, and seven 24-inch ya 
fire hydrants, five blowoff tees and five fire 
were installed. The pipe used is known as 
centrifugal pipe and each piece is 16 feet long with ; 
wall thickness of 94/100 inch and an outside diameta 
of 38-3/10 inches corresponding to the outside diameie 
of standard Class “B” cast iron pipe. Certain section 
of the main are unlined and have an inside diamete; r 
36-7/16. inches. One section is cement lined, the line 
being 3/16 of an inch thick and the inside dims 
36-1/16 inches. The pipe at one point is Class “R” eu 
iron pipe with an inside diameter of 36 inches, it having 
been installed prior to delivery of monocast centrifygy 
pipe. 

Prior to construction of the new main, Melrose Park 
Maywood and River Forest, with a combined Population 
of 50,000, were supplied through the feeder mains fro 
the Mayfair pumping station, taking an average of § 
mgd. and a maximum of approximately 8 mgd., with, 
resultant critical lowering of pressures in one hig, 
level area within the city of Chicago. The supply ty 
Melrose Park, Maywood and River Forest was tray. 
ferred on August 22, 1945, from the Mayfair pumping 
station to the Springfield Avenue Pumping statio, 
through the new main, thereby increasing the norm; 
pressures in the high level area within the city by abo 
seven pounds. Furthermore, as the new main works ip 
parallel with another 36-inch main in the city, its open. 
tion has reduced friction losses and brought about » 
increase of two pounds in the normal pressures in a |oy 
level area in that territory. No change in the operating 
pressures was necessary at either Mayfair or Spring. 
field Avenue station. 
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The Federal Works Agency made a grant to the City 
of Chicago of 40 per cent of the cost of this water main 
installation. 


serve water supply, to grow lumber 


East Orange Water Depart- 
ment Reports Its Accom- 


plishments 
A record of the accomplishments 
of the East Orange, New Jersey 
Water Department from 1924 to 


1946 is set forth in a 24-page bul- 
letin recently issued by the Board 


of Water Commissioners of that 
village. 
East Orange is one of the few 


water utilities that has a forestation 
program for its water shed, and as 
may be expected the bulletin con- 
tains several pictures of the proper- 
ties and logging operations. A model 
of long range planning on a pay-as- 
you-go basis, the East Orange water 
utility has a water rate among the 
lowest in the nation, but one that 
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yields a profit, pays capital improve- 
ments out of income, and surplus to 
the city. 

In addition to a _ non-political 
board, the chief reason for the suc- 
cess of this utility is the Water 
Engineer and General Manager, Ros- 
well M. Roper, who has literally 
grown up with the trees in his 36 
years with the department. 

In the 22 years since “the East 
Orange Water Department, owned 
by and operated in the interest of 
the citizens of East Orange, was 
placed on a sound and business basis, 
the same as a successful public util- 
ity” many results have been achieved. 
Of the 21 achievements listed, these 
are noteworthy: 

Bonded indebtedness reduced $1,- 
479,000; forestry program to con- 


and to prevent erosion, has produced 
nearly 2 million trees and is retun- 
ing a profit of some $5000 a year; 
free use of water meters; construc 
tion of boy scout camp and gol 
course, lifting $462,000 relief load 
from the city by employing 300 ide 
men during the depression; selling 
cord wood worth about $2000 a year: 
general extension and improvemett 
of water system including malls 
reservoirs, hydrants, etc. 

This bulletin is a credit to the city 
of East Orange, its water comms 
sioners and its Water Engineer. ! 
is a model of good public relatios 
as well as good management. I 
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copies are available they should be 


required reading for other water de 


partment managers. 
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Teceived 1, 
Me durin, 


ference, the Penna. Water 
Works Operators’ Assn. re- 
turned to Penna. State at State Col- 
lege, Penna., on Aug. 26 after an ab- 
gence of five years. Two hundred 
and twenty-five members and guests 
(not including the ladies) were ob- 
viously happy to be back again at 
this popular location after the war 
enforced absence. 


There was fun for everyone: base- 
ball games, golf tournament, bridge 
and bingo for the ladies, evening en- 
tertainers and entertainment, free 
suppers, cards, music, Mr. I. Q. and 
his silver dollars, door prizes for 
every session, and in addition seven 
major papers with discussors. 


Welcomed by E. L. Keller, Execu- 
tive Assistant in Central Extension 
of the Pennsylvania State College, 
and Dean Hammond of the School of 
Engineering, the sessions got under 
way on the night of Monday, August 
26. The General Electric Co. motion 
picture, “Clean Streams,” was shown 
at one evening session, and Roy G. 
Howells, the humorous astrologer 
of Miami, Fla., and Atlantic City, 
kept the audience howling at an- 
ither. Prime targets for astrological 
analysis were Harry Krum of Allen- 
town, “Bernie” Bush (State Dept. of 
Health), Wilkes-Barre, and Mrs. 
John (Connie Glace) Roberts of Har- 
risburg. 


Pi: its nineteenth annual con- 


There were five golf prizes and five 
door prizes at each session and four 
baseball prizes. To list all the win- 
lers would require the tabulation of 
nearly 18 per cent of the registrants. 


The first and third sessions were 
presided over by R. B. Adams, Wil- 
tinsburg, Pres.; the second by T. G. 
Braman, Washington, 2nd Vice Pres., 
and the fourth by T. H. Kain, Co- 











lumbia, Pres.-elect. 
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Business Session 


Not the least interesting session 
was the business meeting at which 
the following officers were elected: 


President 
T. H. Kain, Gen. Mgr. 
Columbia Water Co. 
Columbia, Penna. 
First Vice President 
T. G. Braman, Manager 
Citizens Water Co. 
Washington, Penna. 
Second Vice President 
Chas. P. Abraham, Supt. 
Bureau of Water 
Lancaster, Penna. 
Secretary-Treasurer 
I. M. Glace 
Consulting Engineer 
Harrisburg, Penna. 


In addition to the selection of the 
new slate of officers, the assembled 
members heard a report from the 
Secretary-Treasurer to the effect 
that the treasury had a $3,000 sur- 
plus in it and membership was con- 
tinuing to grow. 


Mr. 1.Q. 


In a clever takeoff on the Dr. I. Q. 
radio program, I. M. “Mike” Glace 
as Mr. I. Q. gave silver dollars for 
answers to his questions by members 
of the audience picked by his as- 
stants, E. A. (Nuchar) Sigworth 
and John (Filter) Roberts. “Mike,” 
who is said to have introduced the 
“Information Please Quiz” to the 
water and sewage works field, had as 
much fun as the audience in tripping 
up the experts with simple questions. 


John Goodell, chemist at Lancas- 
ter, was able to spell only four out 
of five common algae. George Wil- 
liams, Supt. of Honesdale Water 
Supply, correctly “guessed” that the 
horizontal reach of a fire hose dis- 
charge at 40 psi. is 60 ft. and that 
the water from a fire hose will reach 
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higher in the air than it will hori- 
zontally. 

Robert E. Greene, Engineer, Ken- 
dall Refining Co., didn’t know that 
the end hardness sought in most mu- 
nicipal water softening plants is 35 
to 80 ppm., and Col. John Miller of 
Kappe Associates didn’t know that 
the face to face distance of an 8 in. 
flange valve is 21 inches. 

Charles Fox, Ch. Engr., Penna. 
Water Co., Wilkinsburg, incorrectly 
stated the principal value of a bal- 
ancing reservoir (to maintain pres- 
sure), and H. M. Olson of the Ohio 
Salt Co. “believed” the reason for 
caulking lead joints was to make 
them tight. 

Vern B. Corle, Mgr., West More- 
land Water Co., had no idea that 
there are 1,200 water sheds that have 
been reforested, but Leon S. (Ducky) 
Duckworth, wearing a red deer hunt- 
ing hat, not only knew that a kilo- 
watt is greater than a horsepower, 
but he knew that 1 hp. is on 0.7456 
kw. 

C. F. (Dutch) Wertz, of Day and 
Zimmerman, Inc., Miami, Fla., knew 
and told all about the effective size 
of sand, while Harry Krum could 
and did correctly spell the name of 
his dog, “Hugo,” although he could 
not spell desiccator, Kjeldahl flask 
and other common items 1n his lab- 
oratory, and Ted Kain, Gen. Mgr., 
Columbia (Penna.) Water Co., cor- 
rectly guessed that the jet velocity 
from a Palmer filter washer is be- 
tween 30 and 60 miles per hour, de- 
pending, of course, on pressure. 

Four other unfortunates failed to 
collect a silver dollar; their names 
and the questions muffed were: John 
Johnson, Supt. of Water, Easton 
(weight of a hub end ell is 140 Ib.) ; 
Louis Shepperd, State Dept. of 
Health (typhoid death rate in 1900 
was 35.9 per 100,000); Richard 
Hayden, chemist, Oakmont Water 
Authority (24 in. per min. rise of 
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filter wash water is 0.023 mi. per 
hour); and S. G. Layland, Engr., 
Richland Twp. Water Co. (one psi. 
equals 2.31 ft. of head). 


Total Hardness of Water 


John J. Shank, Director, Wayne 
Laboratories, Waynesboro, Penna., 
took his listeners behind the scenes 
in a consulting laboratory and 
showed how total hardness of water 
is determined by the new foam test. 
Mr. Shank also let his audience in 
on the secrets of the total hardness 
test. 

These secrets include such facts as 
that hardness is purely a measure of 
soap consuming power, that stand- 
ard soap solution should not be cali- 
brated solely against calcium chlo- 
ride solution as it disregards mag- 
nesium, that standard soap solutions 
purchased from different labora- 
tories do not give check results, and 
that even the calculation of total 
hardness of calcium and magnesium 
content is incorrect as it ignores 
silica, iron, and alumina. 

Mr. Shank said that while “Stand- 
ard Methods” is silent on the many 
pitfalls of the test and while the pro- 
cedure is O.K. for routine work but 
is no good for unknowns, he has 
nothing better to offer. The Wayne 
Laboratories has found that for 
routine work the foam test (Aero- 
titrator) saves considerable time for 
the analyst, gives very reproducible 
results for routine testing, and pre- 
sents a better technique for differ- 
entiating between calcium and mag- 
nesium. 

While the foam test checks the 
soap test very well and checks the 





gravimetric determination better 
than does the soap test, the foam test 
is still a standardized technique for 
determining an empirical result. 


High Chlorine Residuals in 
Distribution System 


In a paper authored by J. O. Ful- 
mer, City Chemist, and W. B. John- 
son, Supervisor, Water Dept., and 
presented by Mr. Fulmer, the Result 
of Maintaining High Chlorine Re- 
siduals in the Distribution System 
at Easton, Penna., was explained. 

Because of the fact that the intake 
for the Easton water supply is lo- 
cated just below the inside curve of a 
bend in the Delaware River, it is at 
the top of one-fourth mile back flow 
eddy. This pool has become progres- 
sively poorer as to quality for a 
water supply. In 1944 the chlorine 
demand was two times what it was 
in 1943 and in 1946 it was three 
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times what it was in 1943. Algae 
odors were rife. Bacterial counts 
which were formerly 100 per ml. now 
reached 500 to 5000 per ml. and 48- 
hr. gas formers increased markedly. 

To offset this poorer quality sup- 
ply, coagulation, activated carbon, 
and chloramination are used. As the 
water leaves the reservoir it con- 
tains 0.2 ppm. of free chlorine, and 
chlorine as chloramine is maintained 
at 0.75 to 1.8 ppm. in the extreme 
ends of the distribution system. By 
maintaining this high combined 
available chlorine residual, tastes 


and odors are reduced and the system 
is kept free of spore formers and 
gas formers. 

In the discussion of this paper, 
L. D. Matter, 


Penna. Dept. of 


State College Campus Scenes 
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Health, said that as long as gas 
formers were obtained, so too were 
tastes and odors. Using 50 }p, of 
chlorine per mil. gal. and a ratio of 
10 parts of chlorine to one part of 
ammonia, there were available 2 ppm, 
of residual chlorine going into the 
reservoir, which has a 48 hour stor. 
age. Water leaving the reservoir ang 
reaching the distribution  systen 
with 1.5 ppm. of residual chlorine 
has no taste. Obviously, when the 
intake can be moved to a better loca. 
tion, a better supply will be available 
with less chlorination. 


Taste and Odor Control 


In “A Comprehensive Survey of 
the Taste and Odor Control Prob. 
lem,” Harry N. Lendall, Chairman, 
Dept. of Civil Engineering and Pr. 
fessor of Sanitary Engineering, Rut- 
gers University, New Brunswick, 
N. J., gave the audience a resume of 
the current attitude toward this sub- 
ject. In spite of the conflicting state 
ments that have appeared in the 
literature in the past several years, 
certain fundamental concepts stand 
out. One of these is that taste and 
odor are two of the yardsticks most 
used by the consumer in his evalua- 
tion of a water supply. 

Causes of tastes and odors may be 
grouped into three classes—the aro- 
matic odors of vegetable matter and 
algae, the phenolic odors of indus- 
trial wastes, and the chemical odors 
of dissolved gases. 

Prior to 1931 there was little idea 
of what to do about tastes and odors; 
the AWWA manual of 1925 said sim- 
ply to use an algacide, aerate, and 
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yse chlorine. Since that time there include aeration, super-chlorination, in oily or swampy water. (Ed. Note: 
activated carbon, “break-point” This term super-chlorination, long a 


have been many improvements in 
these old methods, and in addition 
there has been developed the Thresh- 
hold Odor Test which has made pos- 
sible some evaluation of the amount 
of these taste and odor producing 
substances, at least insofar as they 
are observed by the consumer. 
Tastes and Odors may be either 
prevented by means of algae control, 
or abatement of industrial pollution, 
or they may be eliminated from 
water supplies by removal practices. 


In the matter of prevention, the 
use of copper sulfate as an algacide 
is still the most popular and most 
effective method of controlling these 
organisms in the stream, reservoir, 
or lake. Copper sulfate may be 
sprayed on the surface of the water 
either as a solution or by the newer 
technic of spraying sized particles of 
the salt. Efforts should be made to 
keep the concentration of algae below 
500 units per ml. 


In reservoirs, a chlorine blanket 
maintained in the upper strata of the 
water has been found effective, as 
has a “blackout” blanket of activated 
carbon, which, by preventing pene- 
tration of the water by light, retards 
the growth of the organisms. Where 
chlorine is used for treating a water 
supply, it has been ‘found that the 
addition of ammonia to combine with 
the chlorine “ties up” the chlorine 
and prevents its reaction with or- 
ganic matter present, thereby pre- 
venting the formation of chlor-phenol 
tastes. 


In the removal of taste and odor 
compounds once they have been pro- 
duced in the supply, the operator has 
several means at his disposal. These 








chlorination, and chlorine dioxide 
treatment. 

Aeration. Ordinary aeration will 
remove dissolved gases and impart 
oxygen to the water, but it will not 
remove phenolic odors and may be 
assured of removing only 10 per cent 
of algal induced odors. High pres- 
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sure aeration is a different treat- 
ment; at one installation industrial 
odors are removed by aeration at 
pressure of 55 psi. At 110 psi., 98 
per cent reduction has been obtained 
in waters where the threshold odor 
is 6,000. 

Super-chlorination. Prof. Lendall 
defined super-chlorination as (a) 
chlorination in dosages in excess of 
the amount required to kill bacteria, 
and/or (b) chlorination with dosages 
high enough to require dechlorina- 
tion. Dechlors used have included 
sulfur dioxide, sodium sulfite, and 
activated carbon. Dosages of chlorine 
up to three parts per million have 
been successful in some instances but 
the treatment does not seem to work 


Golf Tournament and Soft-Ball Match 





confusing one in the field of water 
treatment, is no longer proper in ac- 
cordance with the new chlorination 
terminology which recognizes but 
two kinds of chlorination—i.e., Com- 
bined Residual Chlorination and Free 
Residual Chlorination. Under this 
terminology what was once called 
super-chlorination may generally be 
expected to be free residual chlorina- 
tion, unless it is used with ammonia, 
in which case the treatment would 
be called chloramination.) 


Activated Carbon. Activated car- 
bon as a deodorizer was first used in 
1930 in Milford, N. J., and by 1933 
400 plants were using the process. 
Ten years later 1,200 plants were 
employing this method for removal 
of tastes and odors. Activated car- 
bon which works by the process of ad- 
sorption may be applied either to the 
raw water or to the water going onto 
the filters, or it may be applied as a 
split treatment. The amount of car- 
bon needed varies with the odor be- 
ing adsorbed, but adequate disper- 
sion of the material is vitally impor- 
tant. In each plant the operator 
must determine the tolerated thresh- 
hold odor and then ascertain the 
amount of activated carbon neces- 
sary to obtain that result. 


Break-point Chlorination. Accord- 
ing to Prof. Lendall, break-point 
chlorination is merely “super-chlori- 
nation,” but according to the new 
chlorination terminology, so-called 
break-point chlorination is “free 
residual chlorination.” (Ed. Note: 
Henceforth, the word “break-point” 
will mean the chlorine dosage in 
ppm. at which the residual chlorine 
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reaches a minimum after it has once 
been produced in the water.) 


The actual break-point will depend 
on the ammonia nitrogen content of 
the water, the pH, and the tempera- 
ture. This method of chlorination is 


controlled by the residual chlorine | 


flash test or the ortho-tolidine ar- 
senite test. 


Chlorine Dioxide. Chlorine dioxide 
produced by the action of chlorine 
on sodium chlorité is both a strong 
oxidizing agent and strong bacteri- 
cide. Prof. Lendall said that its fu- 
ture as a treatment process was still 
subject to further experimentation 
and study, but so far it had proved 
very effective in several installations 
in the country. 


In addition to the above, Prof. 
Lendall mentioned ozonization, per- 
manganate, and adsorbent clays as 
treatments that had been tried but 
are not in general use. All water 
purification processes help in the re- 
moval of tastes and odors. Poorest of 
these for this purpose is coagulation, 
but long sedimentation will prove 
helpful. Filtration will ordinarily 
remove approximately 50 per cent of 
the odor. Good housekeeping in a 
water plant is essential to minimize 
tastes and odors, and it is safe to say 
that no one treatment is a panacea 
for all taste and odor problems. Be- 
fore the final solution to the problem 
ean be had, it will be necessary to 
know more about the chemistry of 
the taste producing compounds. Then 
we “may look for a safer, good 
tasting water that does not smell.” 

In the prepared discussions of this 
paper four persons presented com- 
ments with particular reference to 


the use of chlorine dioxide. E. C. 
Goehring, Asst. Mgr., Municipal 
Authority, Beaver Falls, Penna., 


said that results with chlorine di- 
oxide at his plant had been incon- 
clusive. 

The paper by J. C. De Groot, Man- 
ager, Municipal Authority, North- 
ampton, Penna., explained that 
tastes and odors were a problem in 
the spring and summer and efforts 
in the past had been made to con- 
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trol the algae growths by the use of 
copper sulfate, chlorine and ammo- 
nia, and activated carbon. Using 
one ppm. of sodium chlorite and in- 
creasing the pre-chlorination dose 
to one ppm. produced a_ better 
tasting water and at the same time 
made it possible to eliminate the 
use of ammonia, activated carbon, 
and copper sulfate. 


At Columbia, Penna., where there 
are persistent but not severe fishy 
and woody odors, and_ sporadic 
phenolic odors in the water supply 
taken from the Susquehanna River, 
the chlorine dioxide treatment was 
tried with somewhat unusual re- 
sults, according to T. H. Kain, Gen. 
Mgr., Columbia Water Co. When 
chlorine dioxide was added to the 
clear well the pre-chlorination dos- 
age was stepped up sharply and 
activated carbon was discontinued. 
The result was red water caused by 
the precipitation of iron and man- 
ganese. When the chlorine dioxide 
was added in the middle of the sedi- 
mentation basin, the iron and man- 
ganese which was thrown down 
plugged the filters and increased 
the amount of wash water required. 
A third method of dosage was to 
split the addition of the chlorine 
dioxide between the raw water and 
the final basin. 


It required up to 10 ppm. of chlo- 
rine in the raw water to remove the 
iron, but this did not touch the 
manganese, so half the chlorine di- 
oxide dosage was added in the raw 
water to remove the manganese, and 
the rest was added in the clear well. 


Eats and What Followed 


(Snapped during one of the two sumptuous buffet suppers served in one of the fraternity houses and a quiet game after 
the re past.) 
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Disinfection has been excellent th 
count and coliform content has ms 
zero; color, manganese and jpg, 
have been entirely removed. Phenol 
have been reduced from 1700 to 9) 
ppb. Some activated carbon ig tj) 
added directly onto the filters, by 
there is still a slight taste. 


At Royersford, Penna., B. F. Rei. 
nour, Supt. of Home Water Co,, Uses 
chlorine dioxide intermittently {) 
handle severe tastes and odors q. 
curring in his supply, which i; 
taken from the polluted Schuylkij 
River. When chlorine dioxide wa; 
first tried, with rather high pr. 
chlorination, sloughing occurred ip 
the mains and a chlorinous taste 
developed. The treatment caused the 
precipitation of iron and manganey 
and while the treatment is used a 
times, Mr. Reitnour is reserving 
judgment on the process. 


War Time Water Supplies 
in Germany 


Lt. Col. J. John Miller, Corps of 
Engineers, and now a representa 
tive of Kappe Associates, Washing- 
ton, D. C., told the story of how 
water supplies were maintained in 
bombed Germany after the Amer- 
can troops moved in. Among the in- 
teresting features of the talk were 
the references to the system of or. 
ganization of the water command, 
types of water supplies “inherited,” 
industrial waste pollution, the Hopp 
system of tunneling for ground 
water, and artificial ground water 
supplies produced by variations 0 
the infiltration gallery method. 
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.. [tility Practices 

. Curry, Chief of Utility 
es Bureau of Rates and Re- 
ch, Public Utility Commission, 
S eburs, Penna., reviewed the 
ices and regulations of the 
Public Utilities Commission of 
pennsylvania as it affects the water 
utilities. Inasmuch as the P. U. C. 
has jurisdiction over authorities as 
well as municipal and chartered 
local water utilities, the practices 
of this commission are of particular 
importance to water works man- 
agers and superintendents in Penn- 
wlvania. This relation was obvious 
in the number and complexity of 
the questions asked of the speaker 

during the discussion period. 


Water Quality in 
Distribution Systems 


Speaking as the Chairman of the 





AWWA Committee on Chemical and 
Biological Problems in Water Dis- 
tribution Systems, Marsden C. 
Smith, Ch. Engr., Dept. of Public 
Utilities, Richmond, Va., said he 
hoped to awaken the interest of 
water works operators in these 
problems. 


It is hoped that many volunteers 
will help to gather data by chemical 
and physical examinations of sam- 
ples collected from different parts 
of the distribution system. While 
not all water systems will prove 
suitable for study, contribution of 
such data from various parts of the 
country will help to solve the prob- 
lem of “Water Quality Depreciation 
in Distribution Systems.” 


Under Mr. Smith, Richmond has 
developed some successful methods 
for maintaining the quality of water 
after it leaves the treatment plant. 
Inasmuch as the depreciation of 
water quality in mains appears due 
to chemical reactions and the prod- 
ucts of living organisms, first ef- 
forts were directed toward prevent- 
ing either of these. 
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To reduce organic matter enter- 
ing the distribution system, all ef- 
fort is expended to make the water 
clean before it leaves the plant. 
Super-prechlorination and_ super- 
coagulation is practiced. Enough 
chlorine is added to the raw water 
to make dechlorination necessary 
after 14 hours in a settling basin. 
“Double coagulation” as practiced 
means employing alum in summer 
and iron in the winter for best re- 
sults, and some waters both are 
used. 

pH is adjusted when necessary, 
and mechanical flocculation by spe- 
cial mechanical equipment is con- 
sidered essential. For a final 
“scouring” the water receives ac- 
tivated carbon just before it goes 
on the filter. 

Old, dirty mains contribute to de- 
preciation of water quality, and in 
Richmond, post-chloramination, 
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liming to a phenolphthalien alka- 
linity, and copper sulfate are used 
to inhibit biological life in the 
mains. These treatments are effec- 
tive. 


In the matter of distribution sys- 
tem design to aid in the mainte- 
nance of water quality, Mr. Smith 
believes that the separation of the 
water from the ferrous material of 
the pipe, removal of known habitats 
for bacterial life, and shortening of 
time from plant to consumer are 
essential to maintaining water qual- 
ity in the mains. 

The first of these is accomplished 
by the use of emulsion treated, ce- 
ment lined, cast iron pipe instead 
of the conventional tar dipped inner 
coating. The second is accomplished 
by the use of mechanically joined 
pipe, using lead tipped rubber gas- 
kets in place of hemp and jute 
caulking. 

The third necessity is to avoid 
oversized mains and feeders, thus 
tending to reduce the opportunity 
for stagnation. While mains should 
not be too small to maintain pres- 
sure at maximum demand, the 





387 


theories that “no main can be too 
large” or that “no pipe should be 
smaller than 8 inches” are un- 
tenable for fringe areas. Service 
headers in streets not on main lines 
are recommended in place of larger 
mains just to serve a few houses. 

As a result of these practices at 
Richmond, no complaints on taste 
and odor have been received since 
June, 1945. 


Standby Service Needed for 
Calamities, Including Strikes 


Speaking neither as the President 
of the Pennsylvania Water Works 
Association, nor as Attorney for the 
American Water Works and Electric 
Co. of New York, but as a person 
with some experience in the day-to- 
day operation of water utilities, 
John H. Murdoch, Jr., presented a 
paper on “The Increased Necessity 
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for Standby Service as Indicated by 
Fires, Floods, Wars and Strikes.” 


“In view of the fact that today a 
failure of water supply is a catas- 
trophe, no operator should be content 
with anything less in the way of pre- 
cautions than those which good engi- 
neering economics indicate as ad- 
visable.” 


This certainly applies as to fires, 
floods and wars, but the possibility of 
service interruptions in water plants 
caused by strikes presents an entire- 
ly different set of problems not here- 
tofore experienced by water utility 
operators. Thus there appears to be 
an increased necessity for means of 
meeting the possibility of strikes. 


With this premise as a starting 
point, Mr. Murdoch commented on 
the sense of personal dignity of em- 
ployees, resentment of favoritism, 
the human trait of wanting to be a 
leader or to be associated with a 
leader, job security, pride in the en- 
terprise, loyalty to a brotherhood or 
“crusade” to improve conditions, the 
necessity for union leaders to accom- 
plish further gains or lose their lead- 
ership. 
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On the other hand, management 
representing the owners (either mu- 
nicipal or private) has certain be- 
liefs, among them that an organiza- 
tion cannot function if orders must 
be debated with the employee or his 
representative, subject to majority 
vote, that wages to labor which 
penalize “wages” to the owners are 
unfair and not good management. 

Mr. Murdoch believes that man- 
agement and labor can meet on a 





common ground but that both must 
“get their houses in order.” Man- 
agement’s foremen must be carefully 
chosen, employees must be advanced 
on the basis of merit, wages must be 
fair, etc. Unions, on the other hand, 
have a responsibility to themselves 
and to the public and must shoulder 
those responsibilities. 

Mr. Murdoch closed with the fol- 
lowing statement: 

“T think that a strike in public 


“Doc” Taylor Made Asst. City Manager by Roanoke 


D. R. “Doc” Taylor, Plant Supt. 
of the Roanoke Water Dept. and well 
known to the readers of this mag- 
azine as a contributor of practical 
water works articles, has just been 
named Assistant City Manager for 
Roanoke. The position is a recently 
created one and is believed to be a 
stepping stone to the position of City 





D. R. Taylor 


Manager upon retirement of the 
present City Manager, W. P. Hunter, 
who has held this post for a number 
of years. The appointment repre- 
sents a marked advancement and rec- 
ognition of the career services of 
another ‘excellent water works man. 
The appointment is effective Novem- 
ber 1, 1946. 

For the past twenty years with the 
exception of service with the U. S. 
Engineers during World War II, 
“Doc” Taylor has been connected 
with the Roanoke Water Works, for- 
merly the Roanoke Water Co. A na- 
tive of Lynchburg, Va., he attended 
public schools there and was grad- 
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uated with the degree of B.S. in 
Mechanical Engineering in 1919 by 
the Va. Polytechnic Institute (Ye 
Ed’s Alma Mater also). 

During his recently completed war 
service he distinguished himself in 
the supervision of water and sewage 
utilities and was discharged a major. 
He served as editor-in-chief of a 
group selected to prepare manuals 
of operation and maintenance of 
water and sewage works systems in 
army posts. Since his return to Roa- 
noke he was named chairman of the 
Board of Trustees charged with ad- 
ministration of the pension system 
recently installed for city employes. 

Active in association and civic af- 
fairs, “Doc” (nicknamed so because 
of his initials, D. R.), Taylor is a 
past president of the Lions Club and 
the Roanoke Country Club; a mem- 
ber of the Am. Soc. of Civil Engrs.; 
past chairman of the Va. Section of 
the Am. Water Works Assn.; mem- 
ber of the Federation of Sewage 
Wks. Assns., and is a licensed pro- 
fessional engineer in Virginia. He 
has been a prolific writer of technical 
articles and a leader in the water 
works profession in Virginia. 

It is our belief that Charlie Moore, 
Gen. Manager of the Roanoke Water 
Dept., will feel the loss of his Plant 
Superintendent keenly, but “Doc” 
Taylor’s host of admirers will con- 
sider his elevation a happy and well 
deserved recognition of career serv- 
ice, leadership and ability. 


PENNA. WATER WORKS OPERATORS RETURN TO STATE COLLEGE 
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service is an unmitigated socia] evil 
which should not be tolerated jp a 
civilized community. I think it 
should not be tolerated and wil] hot 
be tolerated. Further, I believe tha 
no such strike is necessary with pub. 
lic opinion available to force a fair 
settlement of all disputed points 
Public opinion is the best standby 
service as a safeguard againg 
strikes.” (G. E. S.) 


Fifteenth Annual Georgia 

Water & Sewage School 

The Georgia Water and Sewage 
School was held for the fifteenth time 
under the joint auspices of the 
Georgia Water and Sewage Assn, 
the Georgia School of Technology, 
and the Georgia Department of Pub- 
lic Health on Sept. 16-18 at the 
Chemistry Building of Georgia Tech. 


In addition to the technical papers 
and examinations for Class B and ( 
Water and Sewage Certification, a 
water meter repair school was con- 
ducted daily at the Atlanta Water 
Works Meter Shop. 


The technical program included 
papers on Chlorination, Taste and 
Odor Control, Plant Maintenance, 
Chemistry of Water and Sewage 
Treatment, Public Relations, Infiltra- 
tion in Sewers, Geology of Ground 
Water, and Swimming Pool Opera- 
tion. 


Round Table Discussions were held 
on Water Distribution and Sewage. 
In the former such topics as Records, 
Main Sterilization, Sample Colle- 
tion, Corrosion, and Cross Connet- 
tions were discussed. The latter i- 
cluded Safety, Scum Control, Sludge 
Digestion, Industrial Waste, and Im- 
hoff Tank Operation. 


The General Electric Co. motion 
picture on “Clean Waters” was 
shown and inspection trips wert 
made to two water plants and one 
sewage plant. Thirty-two persons 
participated in the program. Secre 
tary of the Assn. is Van P. Enloe, 
Supt. of Sewage Treatment, Atlanta. 
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flow water treating units has 

been an outstanding develop- 
ment in recent years. These plants 
have many features which justify 
their consideration for any water 
darification problem. Nothing about 
these newer designs, however, makes 
it less important to give careful 
study to the chemical characteristics 
of the water supply in order to have 
most efficient operation. 

In Water & Sewage Works for 
September, 1946, it was pointed out 
in Part I of this article that the use 
of an activated silica sol, as a coagu- 
lant aid, can generally improve op- 
eration of conventional horizontal- 
fow plants. Some minor revisions 
were shown to be necessary te obtain 
maximum benefits. Since the pur- 
pose of the coagulant aid is to cor- 
rect a deficiency in the chemical bal- 
ance of the water, it is to be expected 
that its use will likewise prove ad- 
yvantageous in many upflow plants. 


This paper is not concerned with 
the design of upflow units, but it is, 
of course, equally as important as in 
the case of conventional plants, to 
provide for adequate chemical mix- 
ing which in some cases may include 
provision for reversing the order of 
addition of chemicals. Also the ad- 
vantages of large-sized filter media 
and high rates of filtration would be 
the same for either upflow or hori- 
zontal designs. These points have 
been covered in Part I of this article. 


This discussion will be limited to 
several instances where the opera- 
tion of upflow units was strikingly 
improved by establishing a proper 
chemical balance in the water with 
the use of activated silica sols. No 
further mention will be made of the 
humerous upflow installations which 
are performing with full success with 
the usual coagulants, the use of 
which is generally known. Experi- 
ence gained in upflow equipment con- 
firms the findings in plants of con- 
ventional design to the effect that 
activated silica can improve the 
clarification of the great majority of 
water supplies. Its adoption would 


Te widespread adoption of up- 
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depend on whether or not the advan- 
tages exist in adequate degree as 
was plainly evident in most of the 
cases to be described. 


Importance of Proper 
Chemical Treatment 


The principle on which all upflow 
designs are based is one of maintain- 
ing a suspended floc. Through this 
“sludge-blanket” or from the surface 
of the “slurry pool” the clear water 
is released. It then rises to an over- 
flow weir. For many industrial pur- 
poses, the water from the unit may 
be delivered directly to the clear well 
without filtration. 


It has not been a simple matter in 
the past to develop consistently the 
best type of floc for the most efficient 
operation of any of the various water 
plant designs. If coagulation is dif- 
ficult, a small light floc is obtained 
which does not settle out adequately 
in conventional plants and therefore 
passes to the filters. In an upflow 
unit such floc does not permit a sharp 
line of demarcation between the body 
of suspended sludge and the clarified 
water. The light floc rises with the 
water and passes over the weir. In 
spite of mechanical control features, 
this loss of floc has continued, in a 
few cases, until the concentration of 
suspended sludge was too low for 
normal efficiency. 

When an extremely light-floc exists, 
units operating at high rates may 
develop “boils.” Unequal distribu- 
tion of the vertical rise of the water 
or non-uniform flow rates cause such 
localized disturbances. These sludge 
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boils may be eliminated by the use 
of mechanical corrections, a lower 
flow, or a heavier floc. Operation 
may also be upset by too rapid change 
in the rate of flow. The seriousness 
of such fluctuations will depend on 
their magnitude and the weight of 
the floc. 


Upflow units are equipped with 
sludge removing devices; neverthe- 
less, it is sometimes necessary to 
shut the units down for cleaning or 
repair. This results in complete loss 
of the suspended floc upon which 
efficient operation depends. Return 
to normal operation will be delayed 
until the proper sludge concentra- 
tion has been obtained. 


The best type of floc for any water 
clarification equipment is one that is 
fast-forming, large, tough and heavy. 
Previously, large flocs were usually 
light and weak while fast-forming 
flocs all too frequently failed to pro- 
duce sparkling water. One other floc 
characteristic would be highly de- 
sirable in plants of upflow design. 
If the floc density and quality could 
be varied, there would be an addi- 
tional control to supplement mechan- 
ical features of coagulation. A light 
floc could be made heavier, and one 
too heavy to permit the maintenance 
of the required level of sludge sus- 
pension could be made lighter. It now 
appears that such “tailor-made” flocs 
are readily obtainable in most 
water's. 


Mention of floc difficulties with up- 
flow operation carries with it an ob- 
ligation to point out that the engi- 
neering principles are not being 
criticized and that even where such 
troubles are occasionally encountered 
the advantages of this type of equip- 
ment have justified its use. Several 
cases are known to the writer in 
which users of upflow equipment 
have re-ordered identical units to 
meet increased demand even before 
finding that the use of activated 
silica could solve coagulation prob- 
lems arising from failure to achieve 
the optimum chemical balance for 
most efficient operation of the equip- 
ment. 
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Capacity Increase 


The final measure of proper chem- 
ical balance for clarifying water in 
any given piece of equipment is the 
volume of high quality water which 
can be produced. Good quality water 
often may be obtained at low flows 
without the optimum chemical bal- 
ance. This deficiency in chemical ad- 
justment, however, will not permit 
the same quality of high rates and in 
no case can the best quality be pro- 
duced except at the proper chemical 
balance. 


An outstanding improvement in 
upflow operation by proper chemical 
treatment was reported by R. E. 
Noreus' of the Northwest Paper Co. 
at Cloquet, Minn. Instead of install- 
ing a complete upflow unit, this com- 
pany utilized an already existing 
square basin and placed in it the 
mechanism normally intended for a 
circular upflow unit. When trial runs 
were made it was found to be impos- 
sible to produce the expected 3,500 
gpm. rate with an alum floc. The 
maximum water output of satisfac- 
tory quality was 2,000 gpm. Experi- 
ments with pH adjustments, alka- 
linity changes, floc weighting with 
clay, and studies with various coag- 
ulants failed to produce optimum 
coagulation. The use of an activated 
silica sol proved to be the answer. 
Noreus gives the results of using the 
N-Sol-A process, developed by the 
Philadelphia Quartz Co., as follows: 
“The effect of activated silica is to 
produce a heavy, large, fast-settling 
floc which leaves 6 to 7 feet of clear 
water above the sludge bed at any 
rate up to 4,000 gallons per minute. 
... When the silica treatment is dis- 
continued, the rate must be dropped 
to 2,000 or lower or the sludge will 
not settle fast enough.” 


Near Charleston, W. Va., a stand- 
ard upflow unit rated at 1,200 gpm. 
was never operated in excess of 900 
gpm. without deterioration in water 
quality. The alum dosage was 12 
ppm. and a small amount of sulfuric 
acid was being added to further drop 
the pH. The addition of 4 ppm. of 
activated silica produced optimum 
coagulation and immediately im- 
proved clarification in both the up- 
flow unit and a parallel conventional 
flocculation and sedimentation plant. 
Longer filter runs were obtained in 
both plants. The same improvement 
in water quality was maintained 
when the chemical dosage was 
changed to 8 ppm. of alum and 2.4 
ppm. of silica even when the rate in 
the upflow unit was increased to 
1,200 gpm. When a rate of 1,550 
gpm. was tried with the reduced 
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chemical dosage the water quality 
was poorer, returning to the condi- 
tion obtained with 12 ppm. of alum 
at 900 gpm. It was concluded that 
for an additional cost of $1.20 per 
million gallons it would be possible 
to obtain the high quality water with 
alum and silica at the 1,550 gpm. 
gate. The ultimate decision, however, 
was to operate at rated capacity of 
1,200 gpm. using the lower alum and 
silica dosage which costs only a few 
cents more per million gallons than 
previous operation with alum at 900 
gpm. Additional upflow units have 
been added to meet an increased 
water demand. 


In Pennsylvania, an upflow unit 
treating an unusually difficult indus- 
trial trade waste could not operate 
above 50-60 per cent of rated capac- 
ity because alum did not produce 
proper coagulation. The adoption of 
the N-Sol-A process so improved floc- 
culation that the plant was operated 
at 90-95 per cent of rating during 
summer months. Although this de- 
gree of efficiency was not maintained 
throughout the past winter, it was 
found that proper coagulation could 
not be obtained at the lower water 
temperatures unless activated silica 
was used. With some minor altera- 
tions in chemical dosage and equip- 
ment, it is expected that rated capac- 
ity can be maintained through the 
year even on this waste. 


In a California industrial waste 
treating plant (not of upflow design) 
the use of silica made possible the 
clarification of a salt brine contain- 
ing 6,000-9,000 ppm. chlorides. Ac- 
tivated silica is also used in an East 
Coast industrial upflow plant, clari- 
fying sea water for regenerating a 
zeolite softener. In these cases the 
weight of the alum-silica floc permit- 
ted operation at rates greater than 
otherwise would have been possible 
with the high density salt waters. 


Color Removal and 
Cold Water Clarification 


Two things that contribute to a 
light, weak, alum floc are the pres- 
ence of organic color and a low tem- 
perature. Difficulties with cold water 
clarification will be treated in detail 
in Part III of this series. Organic 
coloring matter, as is pointed out by 
Camp,” tends to reduce floc densities. 
Alum floc densities may drop as low 
as 1.002. It is imperative to correct 
this condition if color removal and 
clarification is to be obtained at high 
rates of flow. 


Noreus' showed that with a water 
of 150-400 ppm. color he was able to 
get 90 per cent color removal with 


alum at 57 per cent of rated capaci 


whereas he obtained 95 
moval from alum and silj i 

flows of 114 per cent of vation Ie 
stated also that by increasing the 
silica dosage he could obtain nearly 
as good settling of floc during Winter 
months as he could in the summer 


per cent - 


The color encountered by Noreus 
is typical of the northern evergreen 
woods. It is of interest to note tha 
activated silica is also used in gop. 
junction with color removal in upflow 
units drawing water from the Louigi. 
ana bayous, the Florida Everglades, 
and the New Jersey lowlands, Else. 
where, with conventionally designeg 
plants, it has similarly been shown 
that color removal and floc Settling 
is improved by the alum-silica fig. 
With raw water colors of 80-19) 
alkalinities of 47-53 ppm., and a oH 
of 6.9-7.1, it has been possible to get 
94 per cent color reduction at 34° F 
with 110 ppm. of alum and 5 ppm. of 
silica. Only 88 per cent removal re. 
sulted from the same alum dosage 
alone. If the better color reduction 
is not important, lower alum dosages 
may be used. To obtain these results 
it is essential to add the silica with 
rapid mixing after the alum has 
formed a partial floc. In many cases 
not involving color removal the silica 
is added ahead of the alum. 


Turbidity Removal 


Very little experience has been ob- 
tained by the writer on the treat- 
ment of highly turbid waters in up. 
flow equipment. A case in which the 
clarification of Delaware River water 
having a turbidity of 150 ppm. was 
improved by the addition of small 
amounts of silica after the alum floc 
had partially formed will be de- 
scribed later in this paper. The ad- 
vantages of using silica for the 
treatment of waters of much higher 
turbidity in conventional plants have 
been established by Schworm* at St. 
Louis, where softening is practiced, 
and more recently by Rumsey* at 
Kansas City, Kan., where alum clari- 
fication is used. 


In a Texas upflow unit, clarifying 
a very difficult type of turbidity, 153 
ppm. of alum gave only fair results. 
The high acidity developed by this 
treatment necessitated heavy soda 
ash correction. With activated silica 
it was possible to drop the alum 
dosage to 51 ppm. The soda ash was 
proportionately reduced. In subse 
quent tests it was found possible to 
provide a satisfactory water by the 
use of sulfuric acid and alum. This 
latter method is now employed. Addi- 
tional tests with silica are planned. 
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Upflow Softening 

ne of the difficulties encountered 
-. the clarication of lime softened 
a r with alum is due to the forma- 
- a a fine granular or crystalline 
veipitate when organic matter is 
ent in raw water. This is par- 
as larly true if the waters are low 
o nagnesittt content or if the re- 
a of calcium only is involved. 
This type of precipitate has consider- 
able weight, but it apparently has in- 
sufficient volume for the best opera- 
tion in upflow equipment. It was 
found that the substitution of acti- 
vated silica for alum as a coagulant 
gave a very different kind of floc. 


Describing the Florida lime-soften- 
ing operations, Dr. A. P. Black, Con- 
sulting Engineer and Professor of 
Sanitary Engineering at the Uni- 
versity of Florida, stated’: “Ten 
plants in the area have already sub- 
stituted silica for all or part of the 
alum, with results which have been 
yniformly excellent. The flocs formed 
are large and ‘leathery,’ turbidities 
of settled water have been greatly 
reduced and filter runs have been in- 
creased in practically every instance 
and in some cases have been more 
than doubled.” Four of these plants 
are of upflow design. Continuous 
service records now exceed three 
years. 


Studies on activated silica in the 
lime softening of high magnesium 
waters are not sufficiently complete 
to permit detailed discussion. In one 
pilot plant upflow study it has been 
found that the light magnesium hy- 
droxide floc, formed almost in the 
absence of calcium carbonate, gave 
trouble which was not corrected by 
the use of alum as a coagulant. Ac- 
tivated silica, however, established a 
denser floc which permitted the unit 
to form the desired sludge concen- 
tration and resume normal operation. 


“Tailor-made” Floc 


In the past there has been a nat- 
ural reluctance to design for high 
rate of flow, without realization that 
the real reason for occasional op- 
erating difficulties was the result of 
inability to create the necessary con- 
ditions for proper functioning with 
the usual coagulant. The weakness 
of the floc during cold weather, or 
during difficult raw water conditions, 
was taken along with the weather as 
being a correlated phenomenon about 
which little could be done. It has now 
been shown that varying the silica 
dosage can offset the low tempera- 
ture effect. 


It is now possible to change the 
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floc to fit the weather if this should 


be desirable. At an upflow plant in 
northern New Jersey, a low alka- 
linity, low turbidity, colored water 
was treated with full satisfaction 
using alum and soda ash during the 
summer months. In winter, however, 
the alum floc was not sufficiently 
heavy and was too fragile. 
period of months this unit did not 
have adequate suspended sludge con- 
centration to permit good operation. 
When the soda ash was dropped and 
activated silica used, the unit was 
operating at full efficiency within 
twenty-four hours. 
days of excellent operation, the use 
of silica was discontinued. Within 
a few hours the suspended floc light- 
ened in weight and passed onto the 


filters. It was not possible to re- 
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After several 
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establish efficient operation until the 
feeding of silica was resumed. 
Another manner in which floc of 
variable weight can be used to good 
advantage was indicated in an upflow 
unit operating on Delaware River 
water at Camden, N. J. This plant 
was meeting the demand at one-half 
of its rating and was producing an 
effluent of satisfactory quality. The 
desired level of suspended solids was 
maintained with a motor setting of 
4.0 on a scale having a maximum set- 
ting of 9.0. If the speed were in- 
creased to 6.5, the excessive velocity 
imparted to the water (excessive for 
this particular floc weight) caused 
boils of turbidity which greatly de- 
creased the effluent quality. When 5 
ppm. of activated silica were added, 
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the floc immediately increased in 
weight to such an extent that, at the 
6.5 scale setting, insufficient agita- 
tion and circulation were being pro- 
vided. Even at the maximum setting 
of 9.0 the circulation did not carry 
the slurry pool above the optimum 
elevation for good operation. 


In the preceding example it can be 
seen that possibly the optimum de- 
gree of floc improvement should not 
have been used. Too heavy a floc was 
produced. A lower silica dosage 
might have shown a better over-all 
advantage at the low flow. Then, as 
greater water demand developed, the 
silica dosage could be raised and floc 
density increased. As a result of 
this experiment it is evident that 
through the use of silica this plant 
will be able to operate at or above 
full rate capacity when the occasion 
arises. The additional flow of water 
will suspend the floc and will permit 
lower motor settings, thus re-estab- 
lishing this control mechanism. 


An even more important feature 
of “tailor-made” floc is its value in 
starting up a unit that has been 
cleaned. It has been stated earlier 
that these plants do not operate effi- 
ciently when the necessary concen- 
tration of suspended solids is not 
present. With the heavy silica-alum 
floc, however, there is less floc lost 
during the period when the suspend- 
ed solids concentration is being built 
up. Because the silica-alum floc is 
not as sensitive to pH changes and 
produces optimum coagulation over a 
wide range, it is possible to double 
both the alum and silica feeds during 
the initial period of operation. In 
this manner the sludge concentra- 
tion was increased one per cent per 
hour. (Percentage was determined as 
volume settling during 5 minutes in 
a 100 ml. sample contained in a cali- 
brated graduate.) At the end of 
seven hours the desired concentra- 
tion of 7 per cent was reached. The 
unit then operated efficiently, the 
chemical dosages were reduced to 
normal, and sludge draw-off was 
started. Usually, throughout the his- 
tory of this unit, it had required 
seven days to reach the same concen- 
tration attained in as many hours 
with the silica method. This result 
has been confirmed elsewhere on two 
other water supplies. 


The procedure just mentioned is 
of particular value in the operation 
of upflow units. Increased feeding of 
coagulant and soda ash or lime have 
previously been used, but it is now 
found that the heavier alum-silica 
floc gives quicker and more certain 
results. During regular operation it 
is also possible to remedy promptly 
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any effects of excessive sludge re- 
moval. 


Cost and Water Quality 


Just as in the operation of conven- 
tional plants, the chemical costs re- 
sulting from the adoption of acti- 
vated silica will vary with each water 
supply and the efficiency of .previous 
practice. The treatment at one up- 
flow clarification and color removal 
plant in Louisiana was changed to 
include silica and the costs dropped 
from $39.84 to $19.86 per million 
gallons. At the same location the 
shift to activated silica in a parallel 
conventional flocculating and settling 
basin showed almost identical reduc- 
tion in treating costs. 


Savings accrue from several 
sources such as the use of a less ex- 
pensive coagulant or lower coagulant 
dosage, the elimination of soda ash 
or lime as a pH correcting agent 
(usually, but not always, possible), 
lower wash water consumption, soap 
savings due to elimination of alum 
in softening or elimination of lime 
for pH correction of soft waters, and 
decreased fixed charges when plant 
operation at a higher rate of flow is 
made possible. (This latter factor 
was considered in Part I.) Lower 
chemical costs with activated silica 
have been discussed by a number of 
authors as indicated in an earlier 
publication® and also as reported by 
Black.® 


For some waters an increased chem- 
ical cost may be expected. Noreus! 
justifies a higher cost as follows: 
“While use of silica slightly increases 
the water treatment costs, the reduc- 
tion in wash water and improvement 
in water quality are sufficient to off- 
set it.” Another advantage which he 
pointed out was that the use of silica 
doubled the output of the treating 
unit. In some cases it is not possible 
to justify the use of activated silica 
with present equipment and treating 
rates. 


Water quality is always improved 
wherever activated silica is used to 
establish the proper chemical bal- 
ance. The production of a more 
sparkling water has been repeatedly 
confirmed. Baylis‘ first emphasized 
this in his article on “Effect of Sili- 
cate Treatment on Quality of Water,” 
which appeared in Water Works and 
Sewerage. From the time of his 
earliest work, however, there were 
some who were not satisfied that the 
activated silica would be completely 
removed with the floc. Baylis® stated, 
“Our tests . . . indicate no increase 
in the silica content of the water.” 
Noreus! showed that when a raw 








water containing 17.5 ppm. si; 
was treated with alum and 5-19 
of activated silica, the filtered Wa 


contained only 8.5 ppm. *: 
This indication that activated a 
will actually reduce the raw Ww 
silica content has just been - 
firmed by Klinger of Consolidate 
Water Power and Paper Co,» Wh 
in plant scale practice in Wisco . 
showed that activated silica, oat 
alum reduced the silica Content of 
the finished water 23-32 per cent be. 
low that of the raw water Clarifieg 
with alum alone. 


Conclusions 


The previously reported Values of 
activated Silica coagulant aids for 
improving operation of conventional 
water treating plants have been e¢p. 
firmed in a number of upflow Units 
Correct chemical balance achieved 
with silica has permitted some Units 
to operate at rates 25 per cent in ey. 
cess of rated capacity while majp. 
taining excellent water quality. Spe. 
cific advantages from the use of 
activated silica in upflow units oper. 
ating at or above rated capacity are 
the rapidity with which high Sludge 
concentrations may be reached, the 
ease with which the desired sludge 
may be maintained and the low tyr. 
bidity of the effluent. To date acti. 
vated silica has been applied only to 
meet the most difficult coagulation 
problems. More general acceptance 
seems assured but will depend upon 
individual considerations of economy 
and the need for water of higher 
quality. 
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[ress tater following 


“Concerning Things 
aided by rocks that talked, mole- 
cules that marched, and a gadget 


There were 
Dave Evans, Sanitation Equipment 
& Chemicals, Reading; stories by 
Senator J. A. Esquirol, Southhold, 
L. I. 
by H. E. (Ted) Moses as Toast- 
master, 
Waters.” 


STATE COLLEGE HOST 


ALSO TO PENNA. SEW. 


WKS. ASSN. 


the 
Penna. Water Works Operators’ 
Assn. Meeting at State College, 
Penna. Sewage Works Assn. 


moved in to meet for two days. Many 
rsons, members of both associa- 
tions, stayed over to swell the total 
attendance at the sewage works 
meeting to nearly two hundred. 


No golf tournament lured the de- 
votees of pitch and putt, but many 
foursomes teed off in friendly com- 
petition, and the more athletically 
inclined indulged in a softball game. 


For entertainment there was Dr. 


Jj. 0. Perrine, 
Amer. Tel. and Tel. Co., New York, 


Asst. Vice Pres., 
gave an enlightening discourse 


Electrical” 


measured the blush of a pretty 


also songs led by 


; the inimitable introductions 


and the movie “Clean 


Business Session 


reporting the year’s work, Ber- 
S. Bush, Secy.-Treas., gave the 
present membership at 253 
several additional applicants 


at this meeting. This growth of 
nearly twenty-five new members in 
the past year reverses the trend 
downward during the last year of 
the war. 


The meeting amended its consti- 
tution to conform to the Federation 
pattern and adopted several resolu- 
tions, among them, one of sorrow 
for the passing of A. S. Bedell, long- 


Secy. of the NYSSWA and 


second president of the Federation. 


Officers elected for the ensuing 
year were as follows: 


President: 
Wm. J. Murdoch 
Cons. Engr. 


Pittsburgh, Penna. 


First Vice Pres.: 
Norman G. Young 
Borough Manager 
Phoenixville, Penna. 


Second Vice Pres.: 
Chas. H. Young 
Dist. Engr. 

State Health Dept. 
Meadville, Penna. 


Director: 
L. D. Matter 
District Engr. 
State Health Dept. 
Harrisburg, Penna. 


Editor: 
J. R. Hoffert 
Asst. Engr. 
State Health Dept. 
Harrisburg, Penna. 


Secretary-Treasurer: 
Bernard S. Bush 
District Engr. 

State Health Dept. 
Wilkes-Barre, Penna. 


Stream Pollution 


In commenting on “Pennsylvania’s 
Program for Stream Pollution,” 
H. E. Moses, Chief Engineer, Penn- 
sylvania Dept. of Health, said that 
the program had been under way 
for two years. With 100,000 miles 
of streams, and 1000 communities in 
six drainage areas covering 45,000 
sq. mi., the magnitude of the pro- 
gram can be seen. 

Mr. Moses reviewed the history 
of the Pennsylvania Department of 
Health and its efforts to clean up 
the waters of the state. In 1944 a 
state-wide program was undertaken, 
with control of stream pollution for 
the entire state “predicated on the 
principle that all sewage and indus- 
trial waste must be treated to at 
least a primary degree.” 

After hearings were held, the 
Sanitary Water Board sent notices 
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The Famed Lion of Nittany Mountain 


to municipalities and to industries, 
requesting that plans be prepared 
for treatment. Five hundred thirty- 
one municipalities and institutions 
and 494 industries have received 
notices. Of these, 239 municipali- 
ties have retained the services of en- 
gineers, and the Allegheny County 
Sanitary Authority has been formed 
to handle the pollution problems of 
126 communities in the Pittsburgh 
area. 

Not included in the above totals 
are notices issued to anthracite coal 
operators requiring the adoption of 
measures to prevent discharge of 
coal mine silt into streams, etc. 
Some 152 applications have been re- 
ceived from collieries for approval 
of treatment works, and several 
have been built. With the accom- 
plishment of this aim, the dredging 
of coal from streams will cease to 
be profitable. In connection with 
this program 30,000,000 cu. yds. of 
silt are to be removed from the 
Schuylkill River. 

Monies have been appropriated 
by the State to be granted to mu- 
nicipalities and corporations (in 
limited cases); $4,250,000 is avail- 
able for preparation of plans; $500,- — 
000 for mine sealing; $1,750,000 for 
acid mine water diversion and silt 
control; and $175,000 for research. 

Mr. Moses closed with a plea for 
cooperation and a statement that 
“Pennsylvania had set an example 
for the entire nation and its pro- 
gram is being watched with great 
interest.” 


Financing Sewage Works 


There are five ways in which 
Pennsylvania local governments 
may finance sewage works, accord- 
ing to Dr. Harold F. Alderfer, Di- 
rector, Bureau of Municipal Affairs, 
Harrisburg, Penna. These are (1) 
by current income and capital re- 
serves, (2) by special assessments, 
(3) by incurring indebtedness, (4) 
by the creation of an authority, and 
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Presidents 
(Incoming) (Retiring) 
Wm. J. Murdoch L. D. Matter* 
Consulting Distr. Engr. 


State Dept. Health 


Sanitary Engr. : 
Harrisburg, Pa. 


Pittsburgh, Pa. 


(*Director-elect, Sewage Wks. Federation 


Board of Control) 


(5) by granting a franchise to a 
private corporation. 


Few municipalities have capital 
reserves and perhaps there are, not 
many more that are not already up 
to the millage limit. The law is not 
clear as to special assessments for 
treatment plants, but this method is 
good for sewers. 


Indebtedness may be incurred in 
temporary or bonded manner, and 
the bonds may be of non-debt rev- 
enue or general obligation type. 
Creation of municipal authorities to 
construct and operate sewage treat- 
ment plants is an excellent idea for 
joint economic or drainage basin 
areas. 

Franchises given to private cor- 
porations to construct and operate 
sewage works are not generally pop- 
ular but there are fourteen of this 
type in Pennsylvania. 

Dr. Alderfer discussed the Mans- 
field Bill provisions for grants-in- 
aid and loans as well as other pro- 
visions, and asked the question: “Do 
Pennsylvania municipalities need 
outside aid for municipal treatment 
works?” Probably not, if the works 
are financed by non-debt revenue 
(sewer rental) bonds, but with con- 
struction costs skyrocketing, it is 
difficult to say at the present time. 

Dr. Alderfer was emphatic on one 
point, that State aid should not go 
just to municipalities cited to abate 
pollution, but should go to all mu- 
nicipalities within the state. 

In discussing Dr. Alderfer’s pa- 
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per, C. W. Tillinghast, Director, 
Southeastern Division Pennsylvania 
Economy League, Inc., Harrisburg, 
said that in his opinion, current 
monies should be used for treatment 
works financing insofar as possible 
in order to keep down the bonded in- 
debtedness. Furthermore, Mr. Til- 
linghast believes that while special 
assessments can be used for sewage 
treatment plants, the revenue bond 
is the best idea. As to municipal 
authorities, these are merely means 
for removing by one step, the func- 
tions of representative government, 
but the idea is sound for joint com- 
munity action. 


Federal Aid 


On the matter of “Federal Aid in 
the Advance Planning of Public 
Works,” Wm. J. Finley, the Penna. 
Representative of the Federal 
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Francis 8. Friel* 
Albright & Friel 

Engineers 
Philadelphia, Pa. 


Secy-Treas. 
Bernard 8. Bush 
District Engr. 
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Works Agency, Bureau of Communi- 
ty Facilities, stated flatly that “Con- 
gress won’t enact Federal aid unless 
we need it,” but the granting of aid 
for advance planning is to avoid 
peaks and valleys in construction. 
The F. W. A. has allotted more than 
four million dollars to Penna. and 
to date some three million plus has 
been used by municipalities in the 
State. 

Mr. Finley explained Title V of 
the War Mobilization and Recon- 
version Act and its provisions for 
the loans for advance planning. 
Also explained was the Bureau of 
Community Facilities administra- 
tion policies and how to make ap- 
plication for funds. 


Groups Between Sessions 


(Center—Ed. Wagner, Boro Engr. of Downingtown, Pa., and “Rod” Coltart, Sales Engr. for Link-Belt Co.) 












Vice-Presidents 


Norman G. Young Ch 
Borough Date nem 
Manager State Dept. ie, 
Phoenixville, Pa. Meadville te 


Operation of Army Sewage Work, 


Both Rolf Eliassen, Prof., Sani. 
tary Engineering, New York Uni. 
versity, and former Lt. Col., U. § 
Army Engineers, and Col. W, 4 
Hardenbergh, Editor, Public Works 
Magazine, and former Director 
the Sanitary Corps, spoke strongly 
on the need for the creation of , 
Sanitary Corps of engineers on gayi. 
tary and related sciences, and th 
defeat of proposals to make the sap. 
itary engineer corps a mere part of 
the medical corps. 


Speaking from experience in the 
matter of dual responsibility on gap. 
itary engineering matters between 
the Sanitary Corps and the Corps of 
Engineers, Prof. Eliassen said, “y 
most instances this dual responsi- 
bility of the Corps of Engineers ani 
the Medical Department was nr 
solved satisfactorily, mostly through 
the individual cooperation of the 
sanitary engineers of each branch of 
service. However, there were a nun- 
ber of circumstances in which difi- 
culties were encountered through 
this divided responsibility. This was 
particularly true when certain me- 
ical men were trying to interpret 
principles of sanitary engineering 
with which they were not familiar. 
For greatest overall efficiency, this 
division of responsibility should not 
overlap to such a great extent but 
should be more sharply defined. 


“Tt is desirable that the Army 
take cognizance of this situation and 
resolve responsibilities into definite 
categories in order that sanitary é- 
gineers may present a strong ani 
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Robt. J. Schatz 
San. Engr. 
Pa. State College 


City Chemist 
Allentown, Pa. 


ynited front in the vast complexity 
which is the Army. The writer is in- 
clined to believe that sanitary engi- 
neers would receive greater recogni- 
tion, and therefore stronger support 
from highest headquarters, in the 
complishment of their objectives 
in the fields of water supply, sewage 
treatment and mosquito control, if 
most of this authority were concen- 
trated in the Corps of Engineers. 
This corps is composed mostly of 
trained engineers and already has 
much of the responsibility for the 
design and operation of sewage 
treatment plants, as well as complete 
responsibility for their construction. 
Effective liaison must be maintained 
with the Medical Department but 
most of the sanitary engineering 
officers should be in the Corps of En- 
gineers rather than in the Sanitary 
Corps of the Medical Department as 
they were during the past war.” 

Col. Hardenbergh, in commenting 
on this vague division and responsi- 
bility for sanitary engineering be- 
tween the Sanitary Corps and the 
Corps of Engineers, said, “War 
times are not peace times, and there 
should be a clear-cut responsibility 
for specific sanitary engineering 
duties in the post-war army. This 
will permit training. and planning 
as a part of the necessary peace- 
time functions. A distinct sanitary 
engineering organization, with spe- 
tiie responsibility, adequate au- 
thority and reasonable freedom of 
action, is absolutely necessary. Per- 
sonnel must be limited to qualified 
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men; engineering leadership is es- 
sential; position vacancies and pro- 
vision for technical supervision 
throughout the chain of command 
must be established. If these mini- 
mum requirements are not met, we 
will have a second or third rate engi- 
neering organization, which is worse 
than having none at all. 

“The present plan of the Medical 
Department for post-war sanitary 
engineering is particularly unsound 
and vicious—not intentionally so, 
but because it is based on a total 
lack of understanding of the prob- 
lem. It practically precludes the pos- 
sibility of an effective sanitary engi- 
neering program; it does not provide 
for nor recognize the necessity for 
any organization, leadership or 
formulation of engineering policies. 
This plan is based on the provision 
of a non-technical Medical Service 
Corps into which the engineers will 
be integrated. Bills covering this 
will be introduced into the next Con- 
gress. I hope that every one of you 
will urge your Senators and Con- 
gressmen to defeat these bills or to 
so modify them as to provide for a 
sound and effective sanitary engi- 
neering program.” 

In addition, Prof. Eliassen briefed 
the highlights of his paper, discuss- 
ing such items as types of sewage 
treatment plants at Army Posts, su- 
pervision of operation, operating re- 
sults, and preventive maintenance, 
“one of the Army’s outstanding war- 
time contributions to the field of sew- 
age treatment.” 
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Col. Hardenbergh also commented 
on design factors, the National Re- 
search Council Report on Sewage 
Treatment, the survey of German 
waste disposal practice, and the ac- 
tion necessary with respect to Army 
Post sewage plants when the camps 
were drastically reduced in popula- 
tion or closed. 


Ground Garbage in 
Sewage Works 


The effect of ground garbage on 
sewer systems and sewage treatment 
plants has been a topic of discussion 
for only eleven years, and S. L. Tol- 
man, Sanitary Engineering Divi- 
sion, Jeffrey Mfg. Co., Columbus, 
Ohio, reviewed the record from the 
first large garbage grinding experi- 
ment at Indianapolis to the present 
proposed dual disposal plants at sev- 
eral cities. 


On the subject of home grinders, 
Mr. Tolman quoted from M. M. 
Cohn’s writings to show that even 
installation of these devices in 
every home would increase the flow 
by only 1.5 per cent, and that the 
suspended solids load would be in- 
creased approximately 50 per cent. 
At a normal expected rate of in- 
stallation, the increased load will 
not be appreciable for some years 
to come. No difficulties or stoppages 
of sewers have been observed where 
home grinders are used. 


Central grinding stations are an- 
other story. If they are installed, the 
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flow of sewage increases less than 1 
per cent, but the suspended solids 
load on the treatment plant increases 
by perhaps 50 per cent at once. No 
difficulties are observed by sewer 
stoppages; grit, of course, can be 
and should be removed before dis- 
charging the ground garbage to the 
sewers. 

If the garbage is ground at the 
sewage treatment plant, provision 
for grit removal should be made, 
either by adding the ground gar- 
bage ahead of the grit channel, or 
if the garbage is added directly to 
digesters, by a special pit or similar 
arrangement. 

To indicate the strength of sew- 
age containing ground garbage, Mr. 
Tolman presented a table in which 
calculations had been made based 
on 0.5 lb. of green garbage per cap- 
ita, and various per cent solids con- 
tent from 17.5 to 30. The suspended 
solids in the mixed sewage and gar- 
bage will be from 32 to 55 per cent 
higher than in sewage alone. The 
B.O.D. will be increased by 22 to 
38 per cent. 


Mr. Tolman included in his pres- 
entation a review of the effect of 
garbage grinding on primary treat- 
ment at Indianapolis and Findlay, 
Ohio, and on digestion tank opera- 
tion at Marion, Ohio, Goshen, N. Y., 
and Lansing, Mich. The effect of 
ground garbage on activated sludge 
plant operation was also comment- 
ed on. 


In concluding, Mr. Tolman said, 
“To be ultra-conservative, we can 
say that garbage suspended solids 
and B.O.D. are removed as readily 
as are similar constituents in raw 
sewage” in a primary treatment 
process, and the B.O.D. load of gar- 
bage does not retard the oxidizing 
ability of activated sludge. 

At least 5 cu. ft. of digester ca- 
pacity per capita should be pro- 
vided for garbage and primary 
solids; if secondary sludge is digest- 
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ed, 9 cu. ft. should be provided. The 
most economical means of dual dis- 
posal appears to be by direct addi- 
tion of garbage to the digesters, and 
the cost of disposal at the sewage 
plant will be between $0.10 and 
$0.50 per ton. 


In discussing Mr. Tolman’s paper, 
Ben H. Barton, Chief Operator, 
Sewage Treatment Plant, Findlay, 
Ohio, said, “Digester capacity for 
dual disposal in a complete treat- 
ment plant where garbage is treated 
with sewage solids should start at 
ten cubic feet per capita.” This 
opinion is based on actual expe- 
rience. 


Mr. Barton believes also that the 
design of such works should be 
based on volatile solids, and that 
“garbage” should be definitely lim- 
ited to food wastes of organic na- 
ture from plate scrapings and food 
preparation. Home grinding is cer- 
tainly the easier way; feathers, 
peach pits, corn husks, metal ob- 
jects of all kinds will cause trouble. 


As a note of warning, Mr. Barton 
said that odors arising from the 
storing of green garbage are a nui- 
sance and four tons of garbage per 
million gallons (actual concentra- 
tion during grinding operations) is 
the saturation load for activated 
sladge. It also seems desirable to 
neutralize excess garbage acids 
with 40 mesh quicklime at the 
grinder. 





Top-Flight Softballers 


(From left) J. R. Harvey, J. O. Fulmer, Wm. 
J. Murdoch, “Honey Sue” Yenchko (Umpire), 
John Gittins, Paul Rogers (Manager and 
Catcher), R. W. Kramer, Dave Evans, Jr. 
(All won prizes for outstanding playing— 


ogers and Umpire “Honey Sue” 
excepted.) 


Manager 


R. N. Simpson 
Gilbert Assoc. 
Engineers 
Reading, Pa. 





Ben H. Barton R. 8. Rankin 
Supt. Div. Manager 
Treatment Works The Dorr Co 
Findlay, O. New York 


Sewage Operators’ Clinic 


“Opportunities for the Operator” 
and “Tips on Operating Problems” 
were respectively presented by 
L. D. Matter, District Engine 
Penna. Health Dept., Harrisburg 
and R. W. Simpson, Sanitary Engi. 
neer, Gilbert Associates, Inc., Read. 
ing. Time did not allow Mr. Matter 
to expand on his topic, but Mr 
Simpson reviewed a number of 
“tricks,” “kinks” and “gadgets” he 
had employed at Keesler Field, Bj. 
loxi, Miss., to improve operation, [A 
similar paper on the same subject 
by Mr. Simpson was reviewed ip 
the NYSSWA meeting report in ou 
August issue. | 


D.D.T. at Sewage Plants 


Mr. Simpson also presented some 
timely information on the use of 
D.D.T. around sewage plants. Lar. 
vae of the filter fly can be controlled 
by adding the equivalent of 1 ppm 
for a 24 hour flow all at one time 
and allowing the filter to stand idle 
for not more than one hour ip- 
terval before resuming the filter 
operation. For adult fly control use 
a 5 per cent spray. Mr. Simpson 
also explained the various forms 
and concentrations in which D.D.T. 
could be obtained, how and where 
to use each, how to prepare the 
emulsion, cost of preparation and 
how to use the material for the con- 
trol of flies and mosquitoes, as well 
as the hazards in handling the ma- 
terial. 


Status of Industrial 
Waste Treatment 


In presenting a broad survey of 
the “Present Status of Industrial 
Waste Treatment,” Almon L. Fales, 
partner of Metcalf and Eddy, 
Engrs., Boston, said that municti- 
palities should make provision t 
treat such industrial wastes as they 
can, but that industry should pay 
its share of the cost. Industry 
should also treat its own wastes 
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where municipal treatment works 
cannot handle them. 

Mr. Fales also commented on the 
pollutional effects of industrial 
wastes and the characteristics of 
the wastes as well as the magnitude 
of the problem and methods for 
treating wastes. 

(. L. Siebert, Cons. Engr., Camp 
Hill, Penna., discussed Mr. Fales 
paper and presented several exam- 
ples of both successful and unsuc- 
cessful attempts to treat canning 
wastes, paper mill waste and pack- 
ing house waste. 

“Much of the investment in waste 
treatment is wasted because of poor 
operation; competent inspection is 
necessary to good operation,” ac- 
cording to Mr. Siebert. 


The B.O.D. of 
Industrial Wastes 


While the ordinary operator of a 
sewage plant has watched the 
B.0.D. test grow more and more 
complicated through the years, the 
determination of the B.O.D. of in- 
dustrial wastes finds the B.O.D. test 
to fall far short of ideal, according 
to Roy F. Weston, Sanitary Engi- 
neer, The Atlantic Refining Co., 
Philadelphia. 

The complications that arise in 
the use of this determination on in- 
dustrial wastes result from such 
variables as time of incubation, 
temperature, concentration and 
state of food supply, chemical char- 
acteristics of dilution water, pres- 
ence of seed and growth factors in 
the dilution water, microscopic or- 
ganisms present and their size and 
age, 


Miss Gladys Swope, Chief Chem- 
ist, Allegheny County Sanitary 
Authority, Pittsburgh, emphasized 
the difficulty of obtaining proper 
seed in an industrial plant and the 
hecessity that fresh seed be used in 
order to obtain consistent results. 
Miss Swope also commented on the 
composition of dilution water and 
Mr. Weston’s plea for the adoption 
of a dilution water representing a 
mean analysis of U.S. surface water 
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The Old and The New 
nts on adjoining properties serve the college and the borough 
nent pie The trickling filter plant on right has served the college 
r plant is a Chicago aerator plant, providing activated sludge 
y year’. | the So, here is a unique case of competitive 
treatment for treatment of sewage of essentially the same quality. 


supplies [a similar suggestion was 
proposed by this reporter in 1928]. 

In view of the fact that the B.O.D. 
test apparently falls down in indus- 
trial waste problems, either requir- 
ing far too much controlled technic 
or giving results that are erratic or 
doubtful, the audience rose to cry 
for a new and more simple test. 
Opinions varied from one that “the 
B.O.D. test is the ‘lousiest’ test in 
Standard Methods,” and another 
that “we are using a rubber yard- 
stick” to one which said that “a 
test developed to control biological 
sewage processes should not be ap- 
plied to strong industrial wastes.” 


Trickling Filter Performance 


Speaking on the above subject, 
Dr. Harold A. Thomas, Jr., Harvard 
University, Cambridge, Mass., 
showed how from the study of Army 
Post sewage plants he had developed 
formulas for the determination of 
the efficiency of trickling filter op- 
eration, with and without recircula- 
tion in single and two stage filters. 
For this purpose the load is calcu- 
lated in pounds per equivalent acre 
foot, the equivalent acre foot volume 
taking into consideration the recir- 
culation factor. Dr. Thomas’ formu- 
las were as follows: 


(a) Load . 8 . v 
e TzazP i wT 
Where W = 1d. B.0.D. in settled raw sewage 
4 = Milter area in acres 
4 = depth 
¥ = recirculation factor 
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a l¢ B/I 


“(1 + 0.1 B/t2) 


and B/I = recirculation ratio 
(vo) % Efficiency, (Single Stage) 
= 100 


2+ 040088 4/0 


(c) % Efficiency, (Second Stage) 


100 
1+ 0.0085 oy 
“T= WF 
Where 100 E = % Efficiency of first stage 


w = 1d, B.0.D. in effluent 
from first stage. 








From these formulas, Dr. Thomas 
had calculated the efficiency of vari- 
ous trickling filter plants under dif- 
ferent conditions of operation and 
showed how the best results may be 
obtained with balance design. 

R. S. Rankin, Mgr., Sanitary Divi- 
sion, The Dorr Co., discussed the 
paper by Dr. Thomas and praised the 
efforts made to assemble and corre- 
late the vast amount of data on these 
trickling filters at military posts, but 
questioned whether all of the data 
studied should have been given equal 
weight in the analysis. 

The conclusion that removal of 
B.O.D. by a filter and following set- 
tling tank is a function of applied 
load, volume of filter and rates of 
circulation, and that dosing rate is 
of no significance, may need further 
study and consideration. Low rate 
filters without recirculation do not 
conform to the theoretical curve. Mr. 
Rankin explored the performance of 
filters on an area basis and finds an 
80 per cent removal curve fits most 
plants, and concludes that the area 
basis has not been disproven for pre- 
dicting B.O.D. removal. 

Mr. Rankin commented also on the 
conclusion that dosing rate has no 
effect on high rate filters, the need 
for adequate settling capacity fol- 
lowing the filter, the need for the 
continuous withdrawal of humus 
sludge, and the need for further 
study of these unique formulas for 
evaluating performance, as they may 
apply to older municipal installations. 





Lectures and Class 


On left, R. W. Simpson is demonstratin 
man closest to camera is A. L. Fales o 


D.D.T. in its several forms. 
Boston, a veteran sanitary engineer. 


In the center the 


On right, 


E. L. Keller, executive assistant in extension work for Pennsylvania State College, receives 
a hand for the way in which he handled the meeting arrangements. 
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Something New in Wash 
Tanks 


The accompanying picture is that 
of the 50,000 gal. wash-water tank 
of the Woodlawn Water Co. serving 
Aliquippa, Pa. The structure is 41 
ft. in height to the sphere proper, 
which provides a head range of 
18% ft. 














The softening plant at Aliquippa 
takes its supply from a well field on 


the banks of the Ohio River. The 
raw water has a hardness of 300 
ppm. One-third is treated with lime 
to raise the pH from 7.3 to 9.6, fol- 
lowed by a mixing period of 30 min- 
utes and a 3% hour period of set- 
tling. The partially softened water, 
with iron and manganese precipi- 
tated, is filtered through two sand 
filters into the so-called hard water 
well. 


Two-thirds of the water is softened 
to zero hardness by passage through 
six zeolite beds. The two waters are 
then mixed to produce a stabilized 
water of approximately 75 ppm. total 
hardness and pH of 8.0. 


Raw water, after heavy chlorina- 
tion, is used for filter washing and 
zeolite bed rinse at an appreciable 
saving in cost of wash and rinse 
water, formerly consisting of com- 
pletely softened water, which prac- 
tice reduced the plant output by 
about 300,000 gal. per day. 


The 50,000 gal. wash-water “Wa- 
tersphere” was fabricated and erect- 
ed by the Chicago Bridge & Iron Co. 
under supervision of Morris Knowles, 
Inc., of Pittsburgh, Pa., as consult- 
ing engineers to the Woodlawn 
Water Co. 
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Ohio Sectional Conferences 
on Sewage Treatment 

Ohio is one state (New York is 
another and there are a few others) 
where sectional one-day meetings 
give the small plant operator an op- 
portunity to participate in meetings 
devoted to the subject of sewage 
treatment. Where ofttimes it is im- 
possible for operators of the smaller 
plants to attend sectional or even 
state meetings, these sectional con- 
ferences bring “technical conven- 
tions” to their own front door, so to 
speak. 

Besides the State Sewage Works 
Association, Ohio has four regional 
“conferences,” which hold meetings 
at regular intervals. This past sum- 
mer, thirty Northwestern and twen- 
ty-five Northeastern Conference 
members “assembled in the garage 
at the Norwalk Sewage Treatment 
Plant to initiate a ‘School for Sewage 
Treatment Plant Operators’... un- 
der the tutelage of A. H. Niles as 
sewage professor, and W. F. Crohen, 
Port Clinton, in the chair of mathe- 
matics. The adopted text was War 
Dept. Manual TM5-665....” This 
information is gleaned from a mim- 
eograph report of the conference 
prepared by its secretary, Ben Bar- 
ton of Findlay, Ohio. 


The report also contained copies 
of the papers presented, one on “The 
Biological Filter for Secondary 
Treatment” by John S. Hess, Asst. 
Supt., Alliance, and one on “Filters 
of the Fixed Nozzle Type” by John 
Wolf, Chairman of the Northeastern 
group, and summaries of the discus- 
sions of the papers. 


The policy of these conferences 
with respect to papers is that the 
subject matter is devoted to the type 
of plant in which the meeting is 
being held. 


The following paragraph excerpted 
from the Transcript of the meeting 
shows the value of these meetings 
with respect to public relations: “In- 
spection of the Norwalk Plant and 
the beautifully kept grounds was 
made during the school recess pe- 
riods. A remark by a member ex- 
pressed the general opinion of the 
group viz., ‘Ohio should hold a May- 
ors’ Conference at the Norwalk Plant 
to demonstrate what a successfully 
operating plant can and should look 
like.’ ” 


Orlando's 1945 Report 


Last year we made quite favo 
comment on the 1944 annual 
of the Orlando (Fla.) Utilities cn 
mission. The 1945 report, mi 
in different format, is no less — 
in its ability to get across ra 
reader, by a few simple paragr = 
and readily understood grein te 
charts, the whole story of operain 
One chart labeled “Comparatie 
Trends” shows “whence the me 
comes and whither it goes,” Anothe 
shows the creation of a cash rese : 
for long range plant and vena 
improvement. A third section con 
cisely shows how the Utilities eats 
the city taxes in half. A double Da 
spread of pictures shows the Util. 
ties office and “How the Water Plant 
Ticks.” 


The Orlando Utilities includes the 
power plant and the report presents 
pictures and information on this 
phase. Obviously, behind the pro- 
duction of this interesting 20-page 
booklet are pages and pages of sta- 
tistical data and reports, but these 
have been neatly summarized on one 
page. Tabular data are left wher 
they should be—in the files of the 
persons who need them; for the pub- 
lic only the highlights of interest are 
presented. 


For an interesting example of 
good public relations this rates with 
the best and is the result of the work 
of Martin W. Brown, General Man- 
ager. 





Could Be! 

















“Yeah, Joe! The Mayor wants to 
know if we can’t let him have a couple 
of hollow ones that he can use for 
water and sewer pipes until Washing- 











ton realizes that the housing program 
can’t proceed far without water and 
sewer lines.” 
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industrial size motors can be 

made easier when an under- 
standing exists of what goes on in 
the motor. A commutator, being an 
assembly of many parts, is only good 
as long as all of the parts stay in the 
same mechanical location with re- 
spect to each other. If one or two 
bars move out of place with respect 
to the others, the commutator be- 
comes rough and sparking will occur 
when they pass under the brushes. 


(stasis maintenance of 


Construction of Commutators 


Practically all commutators used 
in industrial machinery in sizes 
above 1 hp. are of the vee type. In 
such a commutator, a vee-shaped 
groove is machined in each end of 
the copper commutator bars and sep- 
arating mica segments. A corre- 
sponding inverted vee is machined at 
the back end of the commutator bush- 
ing and in a separate retaining ring 
that assembles at the other end of 
the bars. The bars are clamped be- 
tween the two vee rings and are in- 
sulated from them by a molded mica 
vee ring. 

The machining of the vee ring on 
the bushing and steel retaining ring 
must bear a definite relation in ra- 
dius to the machining of the vee 
grooves in the bars. Before assem- 
bly, the steel vee rings have a slight- 
ly smaller diameter than the vee 
grooves in the bars. When assem- 
bled, the pressure applied to the steel 
retaining vee ring draws down on 
the inner edge of ‘the vee groove of 
the commutator bars as indicated by 
arrows marked “B” in Fig. 1. This 
reduces the diameter of the assem- 
bled segments and thereby places 
them in arch binding. 

It is also important to have the 
upper edge of the vee groove, as in- 
dicated by arrows marked “A” in 
Fig. 1, make firm contact with the 
mica vee rings and the commutator 
steel parts. This provides a seal 
against the entrance of dirt at the 
edge of the bars and also puts an 
outward stress against the tips of 

the bars. With this initial stress in 
the ends of the bars they are less 
likely to be thrown outward due to 
centrifugal force when the commu- 
tator rotates. The ends of the bars 








and 








will not move until the outward 


*Manager, D-C Motor Engineering Dept. 











COMMUTATOR MAINTENANCE 


By C. B. HATHAWAY* 
Westinghouse Electric and Manufacturing Co. 
EAST PITTSBURGH, PENNA. 


stress due to the centrifugal force 
exceeds the initial stress in the bars. 


The necessary elasticity to com- 
pensate for expansion and contrac- 
tion in the commutator resulting 
from different temperatures is pro- 
vided in the mica. The strain placed 
upon the mica segments in compres- 
sion must be such that the bars are 
held firmly together when the com- 
mutator is cold and must be within 
the elastic limit of the mica when 
the commutator is hot. The rise in 
temperature of the commutator is, 
of course, accompanied by the expan- 
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FIGURE | 


1—Cross-section of commutator 
showing vee type construction. 


Fig. 
sion of the copper in all directions. 
The chief concern is with the expan- 
sion that occurs in the bars circum- 
ferentially. If the commutator has 
especially long bars, some provision 
must be made to absorb the expan- 
sion along the length of the bar. 

Both the mica segments and the 
mica vee rings are made up from 
flake mica which has a diameter of 
about 114 in. The flakes are held to- 
gether with shellac. The built-up 
mica parts are thoroughly pressed 
and baked before they are assembled 
with the other parts of the com- 
mutator. 


All commutators should be sea- 
soned after assembly with new mica 
parts. The purpose of the seasoning 
is to drive out all excess shellac at 
the pressure points. This can be 
done with one heating and tighten- 
ing but a much better job results 
when the operation is repeated sev- 
eral times. 


An oven in which commutators are 
seasoned should be held at a tem- 
perature between 160° and 180° C. 
The temperature of the commutator 
should not be permitted to exceed 
150° C. or slippage of the mica flakes 
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will occur when pressure is applied. 
These mica flakes will come out above 
the surface of the bars. There is no 
danger of annealing the copper which 
has been cold worked to obtain hard- 
ness of these temperatures. Cold 
worked copper will not anneal until 
temperatures above 200° C. are en- 
countered. 


Commutation—A Maintenance 
Problem 


Commutation is a maintenance 
problem because of the damage done 
to the commutator by the brushes. 
Sparking at the brushes, if at all se- 
vere, results in burning the surface 
of the commutator and causing the 
brushes to ride poorly. The effect is 
cumulative and continues until the 
sparking becomes so bad a flashover 
may occur, and as a result, the ma- 
chine must be withdrawn from ser- 
vice and repaired. 

The sparks occurring at the brush 
result when the current is reversed 
in a coil as the bars, to which its 
leads are attached, pass under the 
brush. The time of this reversal is 
extremely short and therefore high 
reactance voltages are set up. To 
overcome the adverse effects of these 
high voltages, a commutating pole or 
interpole is frequently used to set up 
a voltage from the coil in which the 
current is being reversed to counter- 
act this reactance voltage. If it were 
possible to completely compensate for 
this reactance voltage, no sparking 
would occur at the brushes, providing 
the commutator is smooth and the 
brushes ride evenly. 


Occasionally every third bar 
around the commutator shows smut 
while the two bars in between have 
a normal color. This can happen 
where there are three bars per slot. 
In the case where there are four bars 
per slot, every fourth bar is some- 
times found blackened. This is due 
to improper strength of the commu- 
tating field or improper shape of the 
face of the commutating pole. 

The commutating condition for 
each of the three conductors in the 
slot is different. The energy set up 
by the reversing of the current in 
coil “A” in Fig. 2 is partially trans- 
ferred to the coil “B” by mutual in- 
ductance. When coil “B” starts its 
commutation it has a chance of un- 
loading part of its energy to coil 
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“C,” but when coil “C” is commu- 
tated there is no place to deliver its 
energy; therefore it is more likely to 
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Fig. 2—Cross-section of rotor showing 
coil arrangement in slot. 


deliver it as an impulse through the 
brushes. This impulse, of course, 
may show up as a spark or an arc of 
very short duration. 


Since the commutating condition 
in the three coils is different, the 
commutating pole design can only 
be made to take care of the average 
condition and the inherent energy 
absorbing capacity of the brushes 
must be relied upon to take up the 
difference between the average and 
the peak values of voltage. If the 
strength of the interpole is not ad- 
justed for this average, the strength 
of the peak energy is apt to be great- 
er than can be absorbed by the brush. 
Obviously, this peak will be exces- 
sively strong in only one coil of the 
group in the slot. Such a condition 
can be eliminated by correcting the 
strength of the interpole flux. 


Carbon Brushes 


An inherent characteristic of car- 
bon brushes that ride upon a moving 
commutator is the drop of one volt 
between the face of the brush and 
the surface of the commutator. This 
voltage drop varies slightly with cur- 
rent, but for all practical purposes 
it may be considered as one volt. 
Some brushes have much higher con- 
tact drop than this, while others, 
such as the copper-graphite brushes, 
have much lower contact drop, but 
these will not be considered here as 
they are used in very special appli- 
cations. As mentioned before, this 
one volt drop provides a cushion to 
absorb the energy set up by the 
armature coils being commutated— 
that is, not fully neutralized by the 
commutating poles. 

The density of the current in the 
brushes does not follow a hard and 
fast rule. Modern electro-graphitic 
brushes will operate satisfactorily 
with densities up to 65 amperes per 
square inch continuously. However, 
accepted practice holds this density 
to between 40 and 50 amperes per 
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square inch. Many cases have arisen 
where responsibility for poor com- 
mutation is blamed on high density 
and additional brushes have been in- 
sisted upon. There is no evidence to 
support the contention that an in- 
creased number of brushes, when 
applied only for the sake of reducing 
the current density, has been bene- 
ficial. Additional brushes may, how- 
ever, improve the mechanical con- 
tact problem and thereby be bene- 
ficial. For example, if a motor has 
but two brush arms with only one 
brush per arm, a great improvement 
can be obtained by adding one or 
two more brushes per arm (see Fig. 
3) because it isn’t likely that all the 
brushes with the same polarity will 
be off the commutator at the same 
instant. This does happen, however, 
in the case of one brush per polarity. 


Proper Hardness of Brushes 


The question of the proper hard- 
ness of brush arises frequently. The 
softer brushes are more likely to 
result in better commutation. This 
is thought to be due to the fact that 
they wear away more rapidly and 
present a fresh face to the commu- 
tator and therefore maintain a high- 
er contact drop. However, soft 
brushes have two distinct disadvan- 
tages; one is that they wear away 
more rapidly, and the other is that 


they are more easil 
broken where there is 
or pounding present. 
It is imperative to y 
brushes on applications wh 
is any considerable amount 
tion, such as a motor driving g | 
through spur gears. Gears intro 
a high-pitched vibration into the = 
tor armature, which results jp - 
tering of the brushes. Soft brushes 
will break up under this chatterin 
and are unsatisfactory. The ree 
brush, however, does not wear awa 
as rapidly as the soft brush in 
therefore develops a glaze on th 
face that is not particularly op. 
ducive to good commutation. 


Double Brush Holder 


The invention of the double brush 
holder has resulted in a marked jn. 
provement in commutation (see Fig. 
3). This brush holder increases th 
likelihood of more brushes being jp 
contact with the commutator at any 
instant and also provides a longer 
path through which the short-ip. 
cuited currents of the armature cojjs 
undergoing commutation must travel 

The importance of having sever] 
brushes per polarity cannot be over. 
emphasized. Motors of 5 hp. o 
larger should have at least tw 
brushes per polarity. If one brush js 
knocked off the commutator, the 
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Fig. 3—Sanding commutator brushes. 


(Intimate contact between brush and commutator is assured when brushes 
are carefully sanded in with #0 or #00 sandpaper. 
face up and held firmly against the commutator, then pulled circumferen 
in the direction of rotation; not across the brush face. 
be made with the brush lifted from the surface of the sandpaper. 
emery cloth as metallic particles can short out the commutator bars and puncture 
This brush-holder is of the double brush type.) 
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is in contact and carries 

- og If all the brushes of one 
ae are jarred from the com- 
aod there is certain to be an are 

oer between the brush and the 
nog the commutator in order to 


carry the current. 

This problem is particularly true 
on machines that have but two brush 

s, or one brush arm for each 
oe. The motor having but two 
prush arms cannot possibly commu- 
tate as well as one having four arms. 
With two brush arms all of the 
prushes for one polarity are in con- 
tact with the same bars in the com- 
mutator. The chances of them being 
disturbed simultaneously are very 
great. This should not be taken to 
mean that it is impossible to operate 
motors with only two brush arms. 
The necessary crowding sometimes 
found in certain types of machinery 
makes it highly desirable to use but 
two brush arms. However, the fact 
still remains that the machine would 
operate better from the standpoint 
of commutation if it had four brush 
arms, or two per polarity. 


Replacing Brushes 


It is quite easy to replace an old 
brush with a new one and walk away 
from it and let it wear itself so that 
its face has a contour agreeing with 
that of the commutator. This is par- 
ticularly true if several brushes are 
being replaced simultaneously and 
especially so if they are all being 
replaced. Sparking with its resul- 
tant burning of the commutator is 
sure to occur if unfitted brushes are 
applied to the machine. The brushes 
should be sanded to the contour of 
the commutator by first grinding the 
face of the brush with rough sand- 
paper placed between the commuta- 
tor and the brush as shown in Fig. 
3. The sandpaper should be pulled 
in the direction of rotation. At the 
same time it should be held firmly 
against the face of the commutator. 
The return stroke should be made 
with the brush lifted from the sur- 
face of the sandpaper. After the 
rough grinding has been finished 
and the brush has the general shape 
of the surface of the commutator, 
the remainder of the grinding should 
be done with fine sandpaper. While 
it is permissible to apply additional 
pressure to the top of the brush dur- 
ing the rough grinding only the 
pressure of the brush finger should 
be used during the finish sanding. 


It is impossible to grind in brushes 
so they will have a polished face 
before the machine is operated. 
However, a simple check can be 
made to determine whether the 





brush has been ground in satisfac- 
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torily. When it appears that the 
brush has geen ground in properly, 
the machine should be operated for 
one or two minutes and then shut 
down. If upon observation of the 
face of the brush polished streaks 
are apparent between the trailing 
and leading edges, and these streaks 
form a uniform pattern all the way 
across the width of the brush face, 
a proper job has been done and the 
machine can be operated without 
fear of trouble so far as this grind- 
ing-in operation is concerned. 

There are a number of problems 
that must be faced relative to the 
operation of motors. One is the rid- 
ing of the brushes on the commuta- 
tor. Commutators are never per- 
fectly round. Even when new the 
manufacturer allows a tolerance of 
about .001 in. eccentricity. If the 
machine has operated for a time the 
eccentricity combined with other ir- 
regularities, may reach .002 in. or 
.003 in. Carbon brushes have a re- 
siliency that makes them particu- 
larly well suited to follow these ir- 
regularities. They must absorb the 
movement of the commutator face to 
a degree without moving the entire 
brush to the same degree. The brush 
acts as a sort of a spring to that it 
contracts and expands itself in fol- 
lowing the irregularities of the com- 
mutator. Some of this motion of 
course reaches the pressure finger 
and results in a slight motion up 
and down. 


Proper Film on Commutator 


The chocolate brown color so 
highly desired on the face of the 
commutator is in reality an ozide 
film which has been layed down by 
the brushes. The presence of this 
film helps to reduce the friction be- 
tween the commutator and _ the 
brushes. However, conditions arise 
sometimes when this film is irregu- 
lar and uneven. This results when 
the brush density is less than about 
5 ampere per square inch and may 
be encountered when a machine op- 
erates for a considerable period of 
time without load. The effect of this 
irregular film is to make the brushes 
chatter. Sparking and consequent 
burning may occur and the brushes 
may chip and break up. Regardless, 
operating conditions may make it 
necessary for a machine to run at 
light load for considerable periods 
of time. To insure a satisfactory 
film under such conditions, select a 
brush that has a slight abrasive in 
it. This will permit a proper film 
to be deposited on the commutator, 
yet there will be sufficient scouring 
action to keep it smooth and even. 


The presence of uneven film on a 
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commutator can be detected by feel- 
ing the brush as it rides the com- 
mutator. If it feels rough, sand- 
paper the commutator as this re- 
moves the film entirely. If it feels 
smooth after sanding the evidence 
is conclusive that it is irregular film 
that caused the vibration of the 
brushes. If, however, the sanding 
operation did not result in a change 
of vibration of the brushes, then the 
conclusion can be drawn that such 
vibration was not due to film, but 
to irregularity in the surface of the 
commutator. 


Avoid Sanding and Grinding 


Frequent sanding and grinding of 
the commutator should be avoided if 
at all possible. Sanding a commu- 
tator is not too harmful, but grind- 
ing with a hand stone is particu- 
larly injurious because this action 
actually cuts away small particles 
of copper. These particles of cop- 
per can be, and some always are, 
drawn into the windings of the 
armature where they can cause 
shorts and grounds. This danger is 
particularly great in machines that 
have open risers between the bars 
and the ends of the armature coils. 
It has been the experience of many 
users that armatures fail soon after 
hand stoning. 


Brush potential curves are a very 
useful means of determining whether 
the interpole strength is proper for 
best results. To obtain values for 
such a curve it is necessary to use 
a high resistance voltmeter with a 
range of about 3 volts. The read- 
ings taken are of the voltage drop be- 
tween the brushes and the commuta- 
tor. To obtain these one terminal 
of the voltmeter is attached to the 
brush rigging and the other to a 
pointer which must be insulated to 
permit holding it in the hand. This . 
pointer is gently applied to the rotat- 
ing commutator, first at a point near 
the leading edge of the brush where 
it contacts a bar. A reading is 
taken. This is point number one on 
the curve. The pointer is then moved 
to the center of the brush and a read- 
ing taken. This is point number 
two. A third reading is taken near 
the trailing edge of the brush and 
is recorded as point number three. 
Regardless of the direction of rota- 
tion the curve is plotted with point 
number one to the left and point 
number three to the right. If the 
commutating pole strength is too 
great the curve will slope downward 
from point one to point three. If 
the machine is undercompensated 
then the curve will slope upward 
from point one to point three. The 
most desirable curve is one that has’ 
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a slight downward slope from num- 
ber one to number three. 


Occasionally turns of a commutat- 
ing coil are removed if the lead 
happens to be burned off. For exam- 
ple, if the lead is off a coil that has 
24 turns, one turn may be unwound 
in order to provide a new lead. This 
should not be done for the reason 
that the removal of one turn in the 
coil very materially alters its com- 
mutating effectiveness. Approxi- 
mately eighty per cent of the turns 
on the coil are necessary to suppress 
the armature mmf before any ef- 
fect is made by the coil on commuta- 
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of the turns on the coil are effective 
in aiding commutation. When the 
coil has but twenty-four turns, only 
about five are effective for correct- 
ing commutation. If one turn is re- 
moved it changes the effectiveness of 
the coil twenty per cent. Therefore, 
it is obvious that this is a question- 
able practice that will undoubtedly 
result in sparking and burning of 
the commutator. 

Another source of poor commuta- 
tion not commonly recognized is in- 
adequate soldering of leads to the 
commutator bars. This increases the 
resistance thereby changing the flow 
of current between the coils and the 


bars. Thus, the bar with the 
joint does not carry its full 
of current. If the joint is Poor bj 
of melted solder will be f 7 
around these joints. = 


Another cause of poor commut, 
tion is a short in the main fielq wind 
ing. This upsets the equality of 4 
flux around the armature the ‘ 
resulting in poor commutation, }. 
is frequently found in motors around 
the 5 hp. size. 


Good commutation insures ¢gp, 
tinuity of service and only results 
when a planned maintenance Pro- 
gram is followed assiduously, 
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WATER AND SEWAGE PATENTS 


tion. Only the last twenty per cent 
WATER PATENTS 
Flowmeter. Nathaniel Brewer 


(to Fischer & Porter Co., Hatboro, 
Pa.); U.S. 2,400,097; May 14, 1946 
(Appl. 4-18-44). A fluid flowmeter 
utilizing the rotameter principle. 


Wide Range Flow Meter. Sten 
Elowson (to Pittsburgh Equitable 
Meter Co., Pittsburgh, Pa.); USS. 
2,400,108; May 14, 1946 (Appl. 9-4- 
42). A flow meter having a tube of 
uniform bore and a parabolic slot 
therein, an elongated piston of 
tapered construction, with a second 
piston therein, the flow depending 
on movement of tapered pistons. 


Self Priming Centrifugal Pump. 
Arthur J. Nelson, San Mateo, Calif.; 
U.S. 2,400,434; May 14, 1946 (Appl. 
6-7-44). A centrifugal pump with 
housing arranged to hold residual 
water for priming. 


Method of Treating Waters In- 
cluding Boilers, and Composition 
Thereof. " Wayne L. Denman (to 
Dearborn Chemical Co., Chicago, 
Ill.); U.S. 2,400,543; May 21, 1946 
(Appl. 2-27-40). Process of treating 
water with an amount not to exceed 
500 ppm. of a compound chosen 
from a group of aliphatic primary 
and secondary amines having at 
least six carbon atoms in the alkyl 
group. 


Liquid Treatment. Frank D. Pra- 
ger (to Graver Tank & Mfg. Co., 
Inc.) ; U.S. 2,400,598; May 21, 1946 
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These patent abstracts being 
brief do not necessarily cover the 
entire scope of the invention de- 
scribed. If the reader becomes 
especially interested in any of 
these patents he should obtain 
printed copies of the complete 
patent, at 25 cents each, from the 
Commissioner of Patents, Wash- 
ington 25, D. C. 











(Appl. 2-4-42). An apparatus for 
liquid treatment by the formation 
and removal of sludge, utilizing 
passage of water through sludge 
flocculating zone. 


Apparatus for Screening Fish 
from Streams of Water. John D. 


Toft, So. Portland, Maine. U. S. 
2,402,099; June 11, °46; (Appl. 
8-21-45). 


Ion Exchange Polyamine Resins 
and Method of Preparing Same. 
John W. Eastes (to Resinous Prod- 
ucts and Chemical Co., Philadel- 
phia, Pa.). U. S. 2,402,384; June 18, 
"46; (Appl. 4-6-44). Method for pre- 
paring an ion exchange resin from 
a methylol-forming phenol, an al- 
kylene polyamine, and formalde- 
hyde. 


Centrifugal Pump. George H. Gar- 
raway (to H. K. Porter Co., Inc., 
Pittsburgh, Pa.). U. S. 2,402,995; 
July 2, ’46; (Appl. 9-9-44). 


Combination Pressure Tank and 
Pump. Arthur P. Ruth. U. S. 2,403,- 
555; July 9, ’46; (Appl. 2-26-45). 





Centrifugal Pump. Arthur p. 
Ruth, Houston, Tex. U. S. 2,403,556: 
July 9, 46; (Appl. 12-17-45), 


Water Purification. Walter 8. 
Durant and William A. Blann (to 
American Cyanamid Co., New York), 
U. S. 2,404,367; July 23, ’46; (Appl. 
10-7-42). A process for purifying 
water with less than 20 ppm. of 
total solids by passing it through a 
hydrogen zeolite and then through 
an anion active material which has 
been treated to adjust the water to 
a pH of 7.5, said reagent being an 
aqueous solution of carbonate and 
bicarbonate. 


Liquid Treatment. John J. Fel- 
secker (to Graver Tank & Mfg. Co, 
Inc., Chicago). U. S. 2,404,701; July 
23, 46; (Appl. 1-10-44). Apparatus 
for liquid treatment comprising a 
tank having a peripheral wall and 
an annular baffle disposed within, 
so that water discharged into outer 
circular segment of the tank travels 
downward and through a slurry bed 
of precipitated solids and reagents, 
and upward in central zone, where 
it is clarified. 
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Treatment of Winery Slops. Ellis 
C. Pattee (to National Distillers 
Products Corp.). U. S. 2,404,398; 
July 23, ’46; (Appl. 3-29-43). Proe- 
ess for obtaining usable by-prod- 
ucts from winery residues, includ 
ing winery still slops containing 
potassium acid tartrate. 
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N the Sept. 1945 issue of Civil 
| Basincerina (p. 399) Messrs. 

William L. Havens and Frank 
Woodbury Jones presented some 
very pertinent considerations on 
“Getting the Most Out of Sewage 
Works Data.” As partners in the 
consulting engineering firm of Ha- 
vens and Emerson, in Cleveland, they 
are well aware that “frequently a 
study of reports from a sewage 
treatment plant reveals omissions 
and discrepancies, which make it 
difficult to draw useful conclusions.” 


These authors state that “sewage 
works data should be obtained, re- 
corded, preserved, and examined fre- 
quently for three chief purposes: (1) 
To serve as .vidence of past per- 
formances, (2) To show current ac- 
complishments as regards adequacy, 
economy, and effectiveness of treat- 
ment processes; and (3) To deter- 
mine the need for extensions and 
improvements and to provide a sound 
basis for design of such better- 
ments.” 

In their paper Messrs. Havens 
and Jones made “an appeal to 
greater care in the accumulation of 
data, to the end that, the information 
may be utilized more effectively . .” 
With their intent, their appeal, and 
their conclusions this writer has no 
quarrel. Neither is it a criticism to 
point out that they have presented 
their appraisal of data and its eval- 
uation principally from the point of 
view of the designing engineer rather 
than the analyst. This attitude is 
understandable and appropriate, but 
it leaves the matter open for discus- 
sion from the point of view of the 
plant operator and laboratory ana- 
lyst. This discussion will therefore 
be concerned with a comparison of 
this point of view with that taken 
by the authors of the paper. 

In the above listed chief reasons 
for the collection, preservation, and 
examination of sewage works data, 
the authors do not omit the concept 
of improving operation but it would 
seem worth further emphasis. From 
the operator’s point of view, data 
when properly compiled and inter- 
preted may be most useful in better- 
ment of the plant operation long 
before there is any improvement in 





ud- 
ing 









design or reconstruction. In short, 
proper use of routine data may allow 
for research into the matter of im- 
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Associate Editor 
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proving operations of the plant with 
which one has to work. 

In the matter of chemical analyses 
to be made, Havens and Jones have 
omitted one important determination 
in the list of analyses “appropriate 
to the problem at hand’—namely 
chlorine demand; likewise the deter- 
mination of settleable solids should 
not be overlooked. 


Laboratory Work 


There is no doubt that “for com- 
plete and effective evaluation” of 
results, analyses should be made of 
samples collected at all points in- 
dicative of major treatment and the 
number of tests made should be suffi- 
cient to obtain information on what 
happens to various constituents of 
sewage. 

In simple words it must be pointed 
out that, “That’s a lot of work,” and 
a realization of the amount of that 
work must be kept in mind when 
considering the following comments 
of the authors: “Another important 
link in the chain of information is 
the laboratory. This link may be 
weakened by carelessness, or sloppy 
and inept procedures. Witness the 
laboratory assistant who constantly 
misread his balance weights, and 
which is quite common, made mis- 
takes in simple calculations. A lab- 
oratory, even one fully equipped with 
all necessary apparatus, becomes of 
little account if the work is done 
without due regard to the necessity 
for careful and correct technique.” 

There is but one answer to these 
comments. Engineers cannot blithely 
say on one hand that the janitor, the 
office boy, or an operator can be 
easily taught to do sewage analyses, 
and on the other hand, ask for care- 
ful work, free of sloppiness. Larger 
plants should have trained chemists, 
and smaller plants should have oper- 
ators taught in short schools and 
certified for their positions. 


Sampling 


There is no doubt that in the chain 
of information the sample is the first 
important link. Whether automatic 
samplers will obviate the weakness 
of this link cannot yet be fully 
answered, and as the authors point 
out human samplers are not always 
reliable. From this writer’s experi- 
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ence, too, numerous instances may be 
cited wherein the human element 
was the weakest link in the sampling. 
Weakness ran all the way from the 
downright dishonesty of a sampler 
to misplaced good intentions. The 
former was exemplified by the man, 
who on a night shift during an in- 
dustrial waste survey, took over at 
midnight and slept in the truck until 
7 a.m., then filled all eight sampling 
bottles and recorded faked flow data. 
It was his lack of knowledge of 
sewage flow that tripped him, for his 
guesses on flow data were quite 
wrong, and the samples didn’t “look 
right” to the chemist. 


In the case of the good intent gone 
wrong, one may cite the sampler who 
had heard the chemist discussing 
B.O.D. and aeration. He noticed that 
when he took a sample of flow from 
a V-notched weir discharge, the 
sample was aerated in the bottle, so 
he plunged the sample bottle beneath 
the surface behind the weir; in so 
doing he plunged the bottle too deep 
and half filled it with garbage par- 
ticles that had settled behind the 
weir over a period of two weeks. The 
sample was hardly representative. 


Domestic and Storm Loads 


On many occasions, engineers have 
set up a series of evaluations of data 
from which it appears possible to 
ascertain domestic, industrial, and 
storm loads separately by the proper 
tabulation of the data. Such formulas 
are correct only if certain assump-— 
tions are made. These assumptions 
are that on Sunday all industrial ac- 
tivity stops, and all domestic, i.e., 
human activity, is the same as dur- 
ing the week, but not all industrial 
activity ceases on Sunday and it may 
also be doubted that the household 
activity is normal. Persons who rise 
late, eat only two meals, are less ac- 
tive, drink less water, wash less 
often, use the toilet less often, cer- 
tainly are not discharging the nor- 
mal amount of sewage per capita. 
Perhaps this is not an important fac- 
tor and yet it should not be entirely 
overlooked. The assumption of Sun- 
days as a normal domestic day may 
lead one to assume that any season 
is as normal as another. 

Such an assumption in one in- 
stance led to a question as to the ac- 
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curacy of data on one large sewer 
serving a population of over 100,000 
because the population equivalent, 
both as to B.O.D. and suspended 
solids, was 10,000 less in the summer 
than in the winter. Careful consid- 
eration of all factors showed that 
the exodus of college students from 
the area plus the exodus of persons 
to summer homes could readily ac- 
count for the difference. 


Analysis of Composite Samples 


Quite often tabulated data will 
show that analyses of a composite 
sample give comparable results to 
analyses of the individual samples, 
but there are certain warnings that 
must be expressed in this connection. 
Data for individual samples of twen- 
ty-four hour composites are less like- 
ly to agree than composites and 
individual samples over shorter pe- 
riods of five to eight hours. 

This writer has shown that com- 
posite samples are of no value for 
bacteriological results or for the de- 
termination of chlorine demand. Dr. 
W. D. Hatfield at Decatur, IIl., has 
shown that unless composite samples 
are kept at temperatures below 4° C., 
there will be a decrease in B.O.D. 
Dr. Anthony Fischer of the Dorr Co. 
has shown that flocculation of col- 
loids occurs during long standing. 
Such flocculation obviously affects 
the suspended solids test. There 
seems to be no better way at present, 
however, than to accept as approxi- 
mately true, the analysis of composite 
samples, because individual grab 
samples are meaningless as to opera- 
tion of a sewage treatment plant. 


Solids Balance, Sampling, 
Analytical Technic 


In the matter of solids balance, as 
Messrs. Havens and Jones point out, 
data on suspended solids, total solids, 
and actual sludge measurements fre- 
quently show wide discrepancies, 
thereby leading to the belief that the 
analytical data are untrustworthy. 
While not insisting that all analyti- 
cal data are correct, at the same time 
it may be pointed out that several 
factors contribute to this discrepan- 
cy in data. The first of these is loca- 
tion of sampling point. 

Where samples are collected by 
hand, by the immersion of a sample 
bottle or sampler, it must be remem- 
bered that sewage flowing through a 
conduit does not necessarily have the 
same composition from top to bottom 
and this difference is more notice- 
able where analyses for grit removal! 
are made. Because of the difficulty 
of obtaining samples that had the 
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proper proportion of grit therein, 
the practice at Buffalo, N. Y., has 
been to analyze the grit free sewage, 
analyze the grit (which was 
weighed), and calculate the suspend- 
ed solids content of the raw sewage. 


Another factor to be considered is 
that of laboratory technic where the 
test portions are removed from the 
sample bottle for analysis. It has al- 
ways been customary practice to 
shake the bottle of sewage or sludge 
and then pour or pipette out the sam- 
ple, or insert a volumetric flask into 
the neck of the sample bottle and 
invert to fill the measuring flask. 
Any of these technics will introduce 
errors into the test by reason that 
none overcomes the tendency of sus- 
pended solid particles to settle dur- 
ing sampling. 

To obviate this difficulty, Dr. W. D. 
Hatfield has introduced the technic 
of mixing the sample with an elec- 
tric stirrer in the sampling container 
and withdrawing the test portion by 
siphon, while the sewage sample is 
in motion and settling prevented. 
This technic has the advantage that 
all samples withdrawn are of the 
same composition as to suspended 
matter contained. 

There is one other factor that may 
affect the results in a suspended 
solids test. The use of the Gooch 
crucible has its limitations. Results 
of studies have indicated that the 
suspended solids results depend on 
the thickness and porosity of the 
Gooch mat. Studies made by Smith 
in Chicago developed the use of an 
aluminum dish and filter paper for 
suspended solids in activated sludge. 
This technic was adapted for use in 
the determination of suspended 
solids in raw and settled sewage at 
Buffalo. The results were uniformly 
good, for one reason because larger 
samples were used for the test than 
are usually used, and for another, 
because the sampling error was cor- 
respondingly reduced. While this 
technic has been accepted for acti- 
vated sludge solids, in the 9th Ed. 
of Standard Methods, it certainly 
should receive further study for its 
application to raw sewage. 

Messrs. Havens and Jones also 
point out that sampling of sludge by 
the operators is not always satisfac- 
tory. This is likewise true in the 
laboratory. Shaking of a sample bot- 
tle of sludge followed by pouring will 
not give a true sample of the sludge 
in the bottle. The neck of the bottle 
acts as a dam holding up the heavier 
particles. Shaking followed by thief- 
ing with a glass thief sampler pro- 
duces analytical results that are 
more nearly correct than does any 
other method of sampling. 








Costs 


The writer is in agreement y: 
the idea of reporting Costs op 
capita basis. Actually where “ 
industrial wastes are included jr 
sewage it would seem that to - 
the cost of operation on a Populati 
Equivalent basis would serye 
for comparison of one Sewage treat 
ment plant with another. But j 
should be remembered that it is 
strictly possible to compare - 
treatment plants that do not iin 
the same type of treatment op th 
same problems of waste concentrs, 
tion. 







Weighted Data 


There is one other consideratig, 
to be given to the evaluation of sew. 
age works data. It has generally 
been quite common to determine the 
analytical results in ppm. and then 
ascertain the mathematical average 
of these concentrations as a Measure 
of plant operation. Straight math. 
matical averages are often incorre 
Weighted averages are the only tne 
averages. These averages must ly 
weighted according to the flow rep 
resented by the analyses. The use of 
quantity units (Ib. per day, for g. 
ample) is a more desirable practic. 
A full realization of this fact become 
evident from the following simp 
example: 


Flow Quantity 

mgd. ppm. Unit 
ss eee 2 xX 300 600 
iC rarer 3 xX 200 600 
er GE. iscameus 2.5 xX 250 oat 
cf ae | 240 600 


Obviously the average flow is 25, 
but whereas the mathematical aver. 
age of the ppm. is 250, the true 
weighted average is 240 ppm. Ap 
other means of reporting the average 
results for a month, for example, is 
to use the median values of the series 
of observations. The median is much 
nearer to the weighted average than 
is the mathematical average in most 
cases. The latter approaches the me- 
dian and the weighted value only 
when the two variables (flow and 
concentration) are relatively co- 
stant. 


Reports: 


Too often the data from properly 
collected and properly analyzed sew 
age samples are buried in improperly 
designed record sheets. In other it 
stances, laboratory and _ operating 
data that have direct relationships 
to each other are not recorded in’ 
manner to indicate those relatior- 
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ships. In either case poor operation 
may result because the informatio 
needed is not properly at hand. 

Whereas it may be desirable t 
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many analyses and on 

= - ti of coeretien for re- 
h purposes, perhaps not all of 
analyses have a direct bearing on 
ys t operation and such data, there- 
- should not clutter up the op- 
co report. For example, in a 
- tment plant using only primary 
a the determination of ni- 
pee may be desirable for long 
range research studies, but it has 
iittle if any bearing on the operation, 
whereas suspended solids and flow 


are vitally important. 


————— 
SS 


Didya ever visit a filtration plant 
and with water, water everywhere, 
wonder where a fellow might get a 
good drink of it? Well, we often 
have and have had to ask the host 
where a drink could be had. 

On a recent visit to one plant we 
were so impressed with the elec- 
trically cooled drinking fountain, so 
conspicuously and conveniently lo- 
cated, that we obtained the accom- 
panying picture showing this foun- 





“Water, Water Everywhere; But......... 





EVALUATION OF SEWAGE WORKS DATA 


In the averaging of tabulated data, 
it is mathematically incorrect to ob- 
tain an average per cent removal (a 
per cent reduction or per cent kill of 
bacteria) by averaging the daily per 
cent removals. The true average per 
cent removal may be obtained only 
by determining the weighted average 
values of, for example, influent and 
effluent analyses, and then calcu- 
lating the per cent removal. 

The complexity of reports will 
vary with the size of plant and type 
of treatment. Suggested forms for 


. 
aa 


tain where the press of a foot pedal 
would bring forth a cool, sparkling 
stream of Aqua Pura for the benefit 
of the visitor. 

Not only of interest was this foun- 
tain, but also the open air filter 
operating gallery and the uncovered 
filters of the Miami Filtration Plant 
operated under the supervision of 
C. F. “Dutch” Wertz, currently 
chairman of the Florida Section of 
AWWA. 





Word has been received from C. I. 
Sterling, Jr., Chief Engr. and Assoc. 
Director of the Division of Health 
and Sanitation, Institute of Inter- 
American Affairs, that there are sev- 
eral vacancies in the division for 
sanitary engineers. 

One vacancy exists for a sanitary 
engineer who has specialized in the 
design of water supply and sewer 
systems, 4 second engineer is needed 





le to 


who has experience in public health 
and general engineering activities, 


Opportunities for Sanitary Engineers 


Vacancies in Institute of Inter-American Affairs 


and a third is desired with experi- 
ence in the construction of water and 
sewage works. One position is avail- 
able in Washington while the others 
are located in Latin American coun- 
tries. 


Salaries range from $4,149.60 to 
$7,102.20 per annum, plus a living 
allowance while serving abroad. 
Transportation of families to the 
post of duty is paid by the govern- 
ment. 
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small plants have appeared in the 
Reference and Data section of this 
magazine in April, 1946, and a sys- 
tem of multiple page records for a 
large plant was published by this 
writer in Sew. Works Jour. in 1941. 

One may well agree with the con- 
clusion expressed by Messrs. Havens 
and Jones “that there is no point in 
amassing voluminous data unless 
those data present a true story of 
what has happened, what is now 
taking place, and what is likely to 
occur in the future.” 


New Sanitary Engineering 
Laboratory at Hopkins 


To be in Charge of Dr. Chas. Renn 


Doctor Abel Wolman, Professor of 
Sanitary Engineering, The Johns 
Hopkins University, announces the 
opening of a new sanitary laboratory 
in the Department of Sanitary En- 
gineering. These laboratories are de- 
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Dr. Chas. E. Renn 

signed for graduate study and re- 
search in sanitary engineering and 
water resources problems, particu- 
larly with those relating to the chem- 
istry and biology of water supplies, 
sewage disposal systems, polluted 
waters, industrial wastes, and the 
ecology of estuaries. Courses offered - 
in the laboratories will complement 
those offered by Professor Wolman 
and Associate Professor Geyer by 
furnishing formal and_ research 
training in the bacteriological, bio- 
logical and chemical techniques basic 
to sanitary engineering. A unique 
feature of the work is the extension 
of facilities for mutual study of 
water resources problems by those 
interested in conservation, water- 
ways improvement, shellfish, and 
others involved in the control of pub- 
lic waters. 

The new laboratories will be in 
charge of Doctor Charles E. Renn, 
lately Associate Biologist of the 
Massachusetts Department of Public 
Health, Division of Sanitary Engi- 
neering, and Lecturer in Sanitary 
Biology, Harvard University. 
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SURVEY OF ELEMENTARY MATHEMATICs 


For Water and Sewage Works Operators 


ELEMENTARY HYDRAULICS 


Head 


Pressure at depth h below the sur- 


face of a liquid is given by 
Pp dh where 
P pressure in lIb./ft. 
d density in Ib./ft.* 
h depth in ft 


Then lb./ft.* lb./ft.* x ft 

d 62.34 lb./ft.* for water at 60°F. 

P in Ib./in.? 1/144 x lb./ft.? 

P in 1lb./in.* 0.433 x ft. depth 
Feet depth = P in 1b./in.? x 2.31. 

The feet of water necessary to pro- 
duce a specified static pressure is 
called the “head.” The term head 
has a more general and useful mean- 
ing. Strictly interpreted, it means 
foot-pounds of energy per pound of 
fluid. 

Energy is that which can be con- 
verted into heat. There are only two 
fundamental forms of energy (a) 
energy due to motion, (b) energy 
due to position when force is acting. 
Energy of motion is kinetic and en- 
ergy of position is potential. 





Fig. (8) Diagram Showing Head 
Relations at Different Points 


Consider Fig. 8, in which water is 
flowing in a pipe. A and B are two 
stations on the line. The datum is a 
horizontal reference plane. Each 
pound of water at B is elevated hp, 
feet above the datum plane and is 
acted upon by a pound of force due 
to gravity. Each pound of water ele- 
vated h feet possesses h ft.-lb. of po- 
tential energy and is said to have a 
potential “head” of h feet. If the 
water at B is moving, it has kinetic 
energy in ft.-lb. equal to V?/2g for 
each lb. V — velocity in ft./sec. and 
g (gravity) is 32.2 ft./sec./sec. This 
kinetic energy in ft.-lb. per lb. of 
water is the “velocity head.” 

In addition, the water at B exerts 
a static pressure equal to P/d. This 
latter is the “pressure head.” 

Two other heads are usually in- 
volved when water flows. When any 
liquid flows, there is friction. Fric- 
tion in a moving liquid means that 
energy is being converted into heat. 
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Part V 


BY WARREN K. EGLOF, PH.D. 
Prof. of Chemical Engineering 
NIAGARA UNIVERSITY, N. Y. 


If the potential, velocity and pres- 
sure heads are added for a liquid at 
a given point, we have the total ft.-lb. 
of energy per lb. of liquid at that 
point. As this pound of liquid moves, 
it steadily loses energy through fric- 
tion. This is what is meant by “‘loss 
of head.” 

Every length of pipe, channel, el- 
bow, valve, baffle, or anything that 
increases turbulence or any sudden 
change of cross-section or orifice, is 
responsible for loss of head. This 
loss of head due to friction is per- 
manent. 

A pump is used primarily to in- 
crease available head and is a device 
for adding ft.-lb. of energy to each 
lb. of wafer passing through. We 
can properly speak of “friction head” 
and “pump head.” Friction heads 
for pipe and fittings are readily ob- 
tained from manufacturers’ bulletins 
and data books. (See Water Works 
& Sewerage, Vol. 91, p. R-28, June, 
1944, for a complete discussion of 
Loss of Head.) 

The various heads along a hydrau- 
lic system are not independent. They 
are related by Bernouilli’s Theorem. 
Consider Fig. 8. Points B and A are 
on a straight pipe of uniform cross- 
section. The horizontal datum plane 
may be taken anywhere. Water is 
flowing from B to A. 

V's DA 


+ —— 


DB V4 
-—F=ha+ 





he + 


2g d 2g 


c 
Eq. (1) 

This equation simply states that 
the sum of the potential, velocity, 
and pressure heads at B minus the 
friction head is equal to the sum of 
the three heads at A. Since the cross- 
sections at A and B are equal, V, = 
V, and the equation becomes 

DB pa 


hs -+ — — F = ha + 


d ri 


Eq. (2) 


If A and B were at the same eleva- 
tion, h, would equal hg and the 
equation would become 

PB DA 
- F - 
d d 


or 


— =F feet Eq. (3) 

d d 

Equation (3) tells us that the 

pressure drop on a horizontal line of 

uniform cross-section Is due entirely 
to friction. 





Venturi Meter 


In the Venturi meter, the throg 
at B has a smaller Cross-Section thay 


aA 


ss ~* 
h 
" Catum 











Fig. 9. Venturi Meter 


at A. Because the same quantity of 
water flows through both section, 
we have 

(velocity 


< area)a=(velocity x area), 


The velocity at B is greater thy 
at A. 


From Bernouilli’s theorem 





VW Da V3 op 
ha + —— + ——F = hs + —4— 
2g d 2e (4 
ha = hr 
F = small 
pa DB V"n V4 
—-— —— or 
d d 2g 2g 


omitting friction 


4/ Vn — V4 /* ( —-=| 


including friction 





/ ; /: ( ‘pA OD 
V*p— V2, —0.98 22 imp | 
V 4 aq 4 
Va area A 
Ve area B 


The last two equations show that 
the pressure drop between A and} 
and the two areas enable the velocity 
of flow to be calculated. 


Problem: A 2 in. pipe on a hor- 
zontal run of 100 ft. has a flow of # 
gal./min. The pressure drop is 103 
lb./in.2 Calculate the head lost i 
friction and the horsepower ci 
sumed in this length of pipe. 

lb./in.? x 144 Ib. /ft.? 

Ib./ft.2 of pressure drop ~ density = ft 


head lost 


10.3 x 144 x 1/62.4 — 23.8 ft. head lost 


This lost head means that fo 
every pound of water passilf 
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through this length of pipe, 28 
ft. Ib. of energy go into heat. 


80 gal./min. = 80 x 8.33 1b./min. 
80 x 8.33 x 23.8 = ft.-lb./min. 
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3000 ft -Jb./min. = 1 horse-power 
3 yey ; 


go x 8.33 X 23.8 — 0.481 horse-power 
— 3000 
problem: A 2 in. pipe delivers 80 
/min. Calculate the linear veloc- 


ity of flow in ft./sec. 
99 gal./min. = 80 x 1/7.48 x 1/60 ft.*/sec. 
MW errction = 3.1416 x (1/12)? = ft.? 
ern se°- divided by ft.* = ft./sec. 


7 48 x 1/60 x 144 x 1/3.1416 - 
90 x 1/7.48 ¥ 17 ft. /sec. 





Problem: The influent valve on a 
filter is closed. The water surface re- 
quires 45 minutes to drop 1 foot. 
Calculate the rate of filtration in 
gal./min. per ft.2 of sand surface. 

te of filtration is 1 cubic foot in 4.5 
minutes per ft.5. 
7,48/4.5 = 1.67 gal./min. per ft.2 

if the sand area is 30 X 15 ft., 

ghat is the 24 hour rate in millions 


of gallons? 


7x 60x 24x 30x 15 
= = 1.077 med. 


1,000,000 





What is the rate in millions of 
gallons per acre per day? 


30 x 15 


acres — 0.0103 
43560 
1.077 


am — 104.3 mgad. 
0.0103 


AVERAGES AND MEANS 
Adrithmetic Mean 


An average is a single number used 
to represent a group of measure- 
ments or data. Averages are of dif- 
ferent kinds. The commonly used 
average is the arithmetic mean. It is 
what is usually meant by the “mean” 
o “average.” If X, etc., are the 
values of the individual measure- 
ments and N is their number, 
arithmetic mean = X 
X: + X2 + X3 + ete. 


N 





If X, appears f, times, etc., 


a Xif: a Xofz +-Xefs + ete. 
x = —— 





N 
where N = sum of all f’s 


Weighted Averages 


This last equation shows that each 
X must be weighted according to the 
number of times that it occurs. In 
the following table the rate of pump- 
ing is constant beginning on the hour 
and continuing until the next re- 
corded hour. 


Hour mi 7" 
EE a eee \ _ ’ 
i cg cg LS ree 2.5 
ist tessn Guesings tu-cdeaiain 2.7 
| RSI ataaraleaspetanatap nas 3.0 
ihc k wands a ate a ) 
| ~Apkbesseoe eeeseseseess 10 
DN iisiinscaind aussie a tnutioes ac 4.0 
iweb pence cauets See. 3.0 
Apatite 


The average desired is the mil. gal. 


per hour over the 24 hour period. If 








we merely added the values in the 
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table and divided by 9, we would get 
3.58. This would not be correct be- 
cause the rates given in the table did 
not hold for equal times. Each rate 
must be weighted according to the 
hours run at that rate. 


ae 28 
aaa 69 
ae~nesee B.2 
$ sis 3&8 
5 xT = 35.0 
SS s3=2 38 
4 x3= 12.0 
3 x4= 12.0 
2 x3= 6.0 
Sum = 95.1 
5.1 
Weighted average = — = 3.96 gal. per 


hr. for the correct average. 


The Median 


Another type of average is the 
median. This is determined by ar- 
ranging the values in descending or- 
der and selecting the value half-way 
down. Another method of obtaining 
the mean is to cross out the largest 
and smallest values, continuing until 
only one is left. If two are left, the 
average of these two is taken. Half 
the values are larger than the me- 
dian and half are smaller. It has the 
advantage of not being affected by 
an abnormally large or small value 
of a single quantity. 


The Mode 


Another representative value is 
the mode. The mode is that value 
which in any series of observations 
occurs more often than any other. 
Its chief use in sanitation studies is 
in connection with the M.P.N. (Most 
Probable Number) values for Coli- 
form density. In general operation 
practice it is not customary to use 
the mode. Arithmetic averages are 
commonly used. 

In the determination of the arith- 
metic mean M.P.N. for a month, it 
must be remembered that the M.P.N. 
for each day or sample must be de- 
termined and the sum of the M.P.N.’s 
divided by the total number of days 
or samples. It is not permissible to 
average the tube readings for the 
month and determine the M.P.N. 
therefrom. 


QUANTITY UNITS 


In sanitation studies, the charac- 
teristics of a water or sewage are 
usually expressed in concentration 
units. A common concentration unit 
is parts per million (ppm.). For 
some studies, the total pollutional 
load or some figure that is propor- 
tiondl to this quantity is desirable. 
For this purpose, quantity units are 
used. A quantity unit involves both 
concentration and total flow. When 
applied to the biochemical oxygen 
demand, a convenient unit would be 
the lb. of B.O.D. per day in the total 
flow. 
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ppm. x 8.34 x mgd. = lb. B.O.D. per day 
or ppm. x cfs. x 5.4 = Ib. B.O.D. per day 

An arbitrary unit ppm. X cfs. is 
used by some workers. 

A quantity unit used in the bac- 
teriological study of polluted streams 
is the total bacteria passing through 
a square-foot section in 24 hours 
when the velocity of flow is 1 ft. per 
sec. and the organisms are 1,000 
per ml. 

1000 x 28,350 x $6,400 = 2.45 x 10 
1 Q.U. here is 2.45 x 10" 


Another simpler arbitrary unit is 
organisms per mil. 


1000 





x cfs. 


For comparison purposes, arbi- 
trary units may be used as long as 
they involve both concentration and 
flow. 

In sewage works, pounds of sus- 
pended solids removed per day, 
pounds of dry sludge solids per day, 
and pounds of B.O.D. removed per 
day are all quantity units. From day 
to day, per cent removals may be 
calculated from concentrations (ppm. 
or bacteria per ml.), but the average 
per cent removal may be calculated 
only from the weighted average con- 
centration or from quantity units. 
It cannot be determined from the 
arithmetic mean of the per cent re- 
moval. Unless flows are constant 
from day to day or approximately so 
the average concentration (ppm.) 
is correct only when determined by 
weighing, i.e., from quantity units. 


DRYING AND DIGESTION 
OF SLUDGE 


Problem: Sludge run onto a sand 
bed contained 92 per cent water and 
after drying contained 70 per cent 
water. What per cent of the water 
originally present was removed? 

The wet sludge contains 92 lb. of 
water to 8 lb. of dry solids. The dried 
sludge contains 70 lb. of water to 30 
lb. of dry solids. 


92/8 — 70/30 = lb. of water removed per 
lb. of dry solids. 


11.50 — 2.33 = 9.17. 
9.17/11.50 x 100 = 79.7% removal. 
Problem: Completely dried raw 
sludge contained 75 per cent volatile 
matter. The completely dried digest- 
ed sludge contained 60 per cent vola- 
tile matter. What per cent of the 
volatile matter was removed; i.e., 
what was the per cent digestion? 

100 lb. of the raw dry sludge con- 
tains 75 lb. volatile matter and 25 lb. 
of ash. 


75/25 = lb. volatile per lb. of ash for the 
raw sludge. 


60/40 = Ib. volatile per lb. non-volatile for 
the digested sludge. 


75/25 — 60/40 = 3.0 — 1.5 = 1.5. 


1.5 
oy x 100 = 50% digestion of vol.mat. 












[ The Editor's Commen 


“Silent Service Is Not Enough!” 

Enthusiastically do we choose as this month’s topic 
the dictum, “Silent Service Is Not Enough!” which the 
American Water Works Association has taken as the 
slogan in its planned program to develop a greater ap- 
preciation by the general public of the true importance 
which public water supply service has to the community 
and to the nation at large. In broad terms this program 
seeks the advancement of Public Relations between the 
water supply utility and the community. It constitutes 
a long belated attempt on a broad base to secure what 
has been so prevalently lacking—a greater recognition 
for the service rendered, and along with such recogni- 
tion a higher appreciation of those comprising that host 
of silent and frequently little known men who have per- 
formed such service. As a natural outcome from a 
higher appreciation of the service, one must expect a 
greater tangible, as well as moral, recognition of those 
charged with the responsibility of maintaining a safe, 
wholesome and dependable water supply. 





In A. W. W. A.’s Public Relations program there are 
three major objectives. The first is that of elevating 
the position of water supply service to that of highest 
rank in the eyes of the general public of any of the 
utility services. The second is to bring administrative 
officials, from the President of the United States to 
those of the smallest town or borough, to a better appre- 
ciation of what is to be found behind the water faucet; 
also, that the public water supply system should be 
managed and operated as a business enterprise rather 
than as a governmental service. The third and indirect 
major objective is that of securing for all individuals 
engaged in public water supply service more adequate 
compensation for services—compensation which justly 
should be more nearly on a scale for equivalent respon- 
sibility and service paid by industrial and commercial 
enterprise of the same or neighboring communities. 


The Executive Committee of A. W. W. A. has author- 
ized Secretary Jordan to make the estimated necessary 
expenditure to produce a series of documents designed 
to interest and help water works executives in the mat- 
ter of developing local Public Relations programs. The 
first of these under the title, “Approaching the Public 
Relations Job,” will probably be mailed to the complete 
membership in the Association before this issue reaches 
the reader. Having enjoyed the privilege of seeing an 
advance copy of the first document, it can be enthusias- 
tically praised. The plan calls for a series of these 
Public Relations studies of a length which can be studied 
part by part, thereby simulating a correspondence 
course. In addition to the Study Series there will be 
issued from time to time Public Relations Reports under 
the general title, “Public Relations at Work.” These 
will comprise factual reports revealing actual expe- 
riences, showing how members of A. W. W. A. are ap- 
plying public relations practices in their particular com- 
munities. By filing this series, A. W. W. A. members 
will in time have the equivalent of a complete Public 
Relations Manual evolving from the “correspondence 
course” which members voted as preferable to waiting 
for the development of a complete manual at a later date. 


At the risk of exceeding authority to quote from 
Study I, the writer must confess that he was so im- 









pressed by it that the urge to refer to certain secti 

it is not to be denied. It makes the very truthful ste 
ment that public water supply has too long been wa 
as a matter of course; that water works managers ha 
been content to let their work speak for itsel¢ Unt 
these two situations or conditions are corrected jt is oy 
belief that little can be done in the direction of deve 
ing the kind of Public Relations job which A, w, w A 
has set about to encourage and assist in Securing. W 
suspect, too, that either sheer laziness, the lack of ah 
tion, or the fear of having the spot-light thrown on them 
have been responsible for the lack of interest of some 
water works executives in efforts toward the building 
of better Public Relations. There are still others wh 
could ill afford to have the community spot-light thrown 
on the water utility because of the quality of the water 
supplied, the service, or the physical condition of the 
property. To those in this category, “Approaching the 
Public Relations Job” forewarns that since the publi 
relations program is designed to create a higher regard 
and good will, then quality of water supply, service 
and physical condition of the property must be improved 
or, “as the dentifrice ads constantly remind us, the 
smile of friendship fails in its purpose if it releages , 
bad breath.” 


Only by satisfactorily answering the series of que. 
tions propounded can a water works manager feel tha 
the undertaking of a public relations job is a show of 
good judgment. To answer these questions is in itself 
a start toward better public relations, for the reagop 
that one’s faults can only be corrected if a knowledge 
of such faults is first had. Thus, “An Introduction tp 
the Public Relations Job” serves in more than one dire. 
tion, the most important phase being that of first in. 
proving plant, property, service or personnel. In other 
words, it is the old axiom that “good public relations 
always start at home.” No better ammunition in the 
hands of a superintendent can be thought of than this 
series of questions to place before a board, commission 
or council which has refused to take favorable action a 
recommended improvements to a water utility property 
or its policy, personnel or management. 


On the other hand, says “Public Relations Study |,” 
much can be done to inform and interest the public even 
though your internal organization may be far from 
perfect at the time. While you should not wait to do 
anything until perfection has been obtained, correction 
of unsatisfactory conditions should be made a major 
item in the program as it moves along. Further, a 
effective public relations program need not require a 
large budget to do a good job. Planning, thinking and 
making the most of opportunities are more important 
by far than mere money. 


On this page has often appeared discussions of the 
need for local publicity and building of better publi 
relations, toward the end of higher recognition and sup 
port of the water utility by the public. On this score 
we are particularly happy that A. W. W. A. is taking the 
defined organized action in the direction of “selling” 
the water utility to the general public. 


“Silent Service Can Never Be Enough!” 
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Chicago “Package” Sewage Treatment Plant at the Eastern Air Lines Terminal, 
Miami, Fla. The primary tank is in the right foreground. Behind it is the pump 
house. Left foreground is the Combination Aerator-Clarifier. Aeration and clari- 
fication are performed in this single tank. Behind it is the digester. 
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COMPLETE .. . CONSISTENT .. . NUISANCE-FREE OPERATION 


LAST 12 YEARS 


SEWAGE TREATMENT FOR SMALL COMMUNITIES 








Tailored to requirements «+ Low first cost « 
Simple to operate by local man . Located 
close to residences without odor or fly nuisance 
« Neat in appearance - Space saving ~° 
Consistent sparkling clear effluent. 


Complete engineering data furnished Consultants so they 
can apply “Package” Plants to any small community, hous- 


ing project, institution, airport or industrial plant. 


CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 
2349 WOLFRAM STREET CHICAGO 18, ILLINOIS 


Swing Diffusers, Stationary Diffusers, 
Mechanical Aerators, Combination 
Aerator-Clarifiers, Comminutors, 


Flush-Kleen, Scru-Peller, Plunger, 
Horizontal and Vertical Non-Clogs, 
Water Seal Pumping Units, Samplers. 








WaTER & SEWAGE Works, October, 1946 















Three Point 


Performance 


Another member of the Builders thoroughbred “family” of 
instruments is the Flo-Watch which totalizes, indicates and 
records — with all three dials in one compact instrument. 





Reads like a speedometer: 


Seven-figure counter shows gallons, pounds, etc., 
directly — eliminates odd multipliers. 


Large separate indicators: 


Scale 10” long with uniform graduations — 
easily seen from a distance. 


The chart tells the story: 
Twelve-inch recording chart, printed from en- 
3,  graved plate on special moisture-resisting paper 
—easy to read — available in any desired units 
of flow. 


Flo-Watch accurately measures flow over the wide range of 
1 to 10, through any primary device — Venturi Tube, 
Orifice, Nozzle, Weir or Parshall Flume. This universal flow 
meter instrument is available with floor stand or wall or 
panel mounting . . . also, in weatherproof housing for 
outdoor installation. 


For Bulletin 318B, address Builders-Providence, Inc. 
(Division of Builders Iron Foundry) 
10 Codding Street, Providence 1, R. I. 





Builders Products 


Venturi, Propeloflo and Orifice Meters * Type M and 
Flo-Watch Instruments * Filter Controllers and Gauges 
Master Controllers * Kennison Nozzles * Chronoflo 
Telemeters * Conveyor Scales 











BUILDERS-PROVIDENCE 


BUILDERS 
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MEETINGS SCHEDULEp 


Oct. 14-17—GALVESTON, TEXAs (Hotel Buccaneer) 


Southwest Section A.W.W.A. Sec’y-Treas., Leslie AJ 
son, Robinson Memorial Auditorium, Little Rock, = 



































Oct. 16-18—ATLANTIC CiTy, N. J. (Hotel Traymore) 


Pennsylvania Water Works Association. Sec’y-Treas, 5 
R. Hannum, 510 Telegraph Bldg., Harrisburg, Pp,” 


Oct. 16-19—KANsAs City, Mo. 


American Society of Civil Engineers. Sec’y & Exec, 0 
ficer, William N. Carey, 33 West 39th St., New York 
N. Y. 


Oct. 17—Boston, Mass. (Parker House) 


New England Section A.W.W.A. Sec’y, R. H. Ellis, jp. 
spection Dept., Associated Factory Mutual Fire Insuran, 
Co., 184 High St., Boston, Mass. 


Oct. 21-22—CoLumBIA, Mo. (Daniel Boone Hotel) 


Missouri Water & Sewerage Conference. Sec’y-Troy. 
Warren A. Kramer, State Dept. of Health, Jefferson (ity, 
Mo. 


Oct. 23-25—SAN FRANCISCO, CALIF. (Hotel Whitcomb) 


California Section A.W.W.A. Sec’y-Treas., Ray L. Derby, 
Box 3669 Terminal Annex, Los Angeles 54, Cal. 


Oct. 24-25—HUNTINGTON, W. VA. (Hotel Pritchard) 


W. Va. Section A.W.W.A. (Joint Meeting.) 
21st Conference on Water Purification. Sec’y, J. H. Har. 
rington, State Dept. of Health, Charleston, W. Va. 


Oct. 28-30—PitrspurGH, PA. (Hotel William Penn) 


Engineers’ Society of Western Penna. (7th Annual Con- 
ference.) Chairman, H. M. Olson, Wm. Penn Hotel, Pitts. 
burgh, Pa. 


Oct. 28-30-—-KNOXVILLE, TENN. (Hotel Andrew Johnson) 


Kentucky-Tennessee Section, A.W.W.A. Sec’y-Treas., 2 
P. Farrell, Dir. of San. Eng., State Dept. of Health, 4) 
Sixth Ave. N., Nashville, Tenn. 


Nov. 4-6—Des Moines, Iowa (Hotel Kirkwood) 


Iowa Section A.W.W.A. (1st Reorganization Meeting) 
Chairman of Comm., H. V. Pedersen, Supt. Water Works, 
Municipal Bldg., Marshalltown, Iowa. 


Nov. 7-9—ATLANTIC City, N. J. (Hotel Chelsea) 


New Jersey Section A.W.W.A. Sec’y-Treas., C. B. Tygett 
Box 178, Newark, N. J. 
(Joint Meeting) 

South Jersey Ass’n. of Water Superintendents. Sey, 
Walter Spencer, 2707 Bethel Ave., Merchantville, N.J. 
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MEETINGS SCHEDULED: 


11-15—CLEVELAND, OHIO (Public Auditorium) 


merican Public Health Association. (74th Annual Meet- 
“= Exec.-Sec’y, Reginald M. Atwater, 1790 Broadway, 


New York, N. Y. 


Nov. 


Nov. 14—BOSTON, Mass. (Hotel Statler) 


New England Water Works Association. Sec’y, W. C. 
Conroy, 609 Statler Bldg., Boston, Mass. 


Nov. 14-15—RicHMOND, VA. (Hotel John Marshall) 


Virginia Section A.W.W.A. Sec’y-Treas., W. H. Shew- 
bridge, State Dept. of Health, 1506 Greycourt Ave., Rich- 


mond, Va. 


Nov, 15-17—GREEN Bay, Wis. (Hotel Northland) 


Wisconsin Section A.W.W.A. Sec’y-Treas., L. A. Smith, 
Supt. of Water, City Hall, Madison 5, Wis. 


Nov. 18-20—RALEIGH, N. C. (Carolina Hotel) 


North Carolina Section A.W.W.A. (Joint Meeting with) 
North Carolina Sewage Works Association. Sec’y-Treas., 
(both Assns.) Geo. S. Moore, Box 125, Albemarle, N. C. 


Nov. 22-24—-HAVANA, CUBA (Joint Meeting) 


Florida Section A.W.W.A. Sec’y, Dr. A. P. Black, Univ. 
of Florida, Gainesville, Fla. 

Cuban Section A.W.W.A. Sec’y, Laurence H. Daniel, P. O. 
Box 531, Havana, Cuba. 


Dec. 2-6—NEw York, N. Y. (Hotel Pennsylvania) 


American Society of Mechanical Engineers. Exec. Asst. 
Sec’y, Ernest Hartford, 29 W. 39th St., New York, N. Y. 


Dec. 1I—AuGusTA, ME. 


Maine Water Utilities Association. Sec’y, Earle A. Tarr, 
Supt. Water District, Winthrop, Me. 


Dec. 19—Boston, Mass. (Hotel Statler) 


New England Water Works Association. Sec’y-Treas., 
W. C. Conroy, 609 Statler Bldg., Boston, Mass. 


Mar. 13-15, 1947—Sr. PauL, MINN. (Lowry Hotel) 


Minnesota Section A.W.W.A. Sec’y-Treas., R. M. Finch, 
416 Flour Exchange Bldg., Minneapolis, Minn. 


Apr. 7-10—Cuicaco, Int. (Palmer House) 


The National Ass’n of Corrosion Engineers. Exec.-Sec’y, 
— Sterrett, 905 Southern Standard Bldg., Houston 2, 
exas, 








IF YOU HAVE A SOLUTION 
FEEDING PROBLEM 
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Jnatall 
OMEGA 


ROTODIP FEEDERS 


Don’t take your feeding problems 
lying down — send them to Omega! 
If you must feed water treating chem- 
icals in solution by gravity then you 
should consider the Omega Rotodip. 
Ideal for feeding liquid alum, ferric 
chloride, hypochlorites, acids, etc. 
with an accuracy of + 1%. The spe- 
cial shape of the rotating dippers in- 
sures precise delivery, and feeding 
rate is infinitely adjustable over a 100 
to 1 range. 


Omega Rotodip 
Feeder continuously 
meters and feeds up 
to 800 G.P.H. Widely 
used with automatic 
and proportional 
control devices. 


Write for Bulletin 








OMEGA PRODUCTS 
Gravimetric Feeders * Dust Removal Equipment 
Volumetric Dry & Solution Feeders 
Lime Slaking Equipment 
Laboratory Stirrers * Bucket Elevators 











OMEGA MACHINE COMPANY 


(Division of Builders Iron Foundry) 
10 CODDING STREET © PROVIDENCE 1, RHODE ISLAND 
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The J& to all Good 
METER BOX COVERS 





The Ford Lifter Worm Lock is first of all a strong, se- 
cure lock to hold the lid tightly on the meter box, pre- 
venting accidents to pedestrians and damage to the meter. 


The FORD WORM LOCK 


When the meter reader places 
his key on the forged Everdur 
bolt and turns it the lid is 
forced upward by a powerful 
screw-jack action which breaks 
any seal of ice or dirt. Then 
with the lid unlocked the key 
is automatically attached to the 
bolt and serves as a handle for 





lifting. The action of __lock- 
ing automatically disengages 
the key. The meter reader 


doesn’t need to touch the lid. 
For over 35 years the Ford 
Lifter Worm Lock has been 
proved and improved. 


SEND FOR OUR CATALOG 


SET 


The Lifter Worm Lock is standard 
and exclusive on all Ford Meter Box 
Covers. Here are four of the 12 sizes 
of Type C Single Lid Covers. 


FORD METER BOX 
COMPANY, ING., 


WABASH, INDIANA 
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Out in Indianapolis, Ind., there jg 
an unusual man, who has an uNtsual 
story which he told as the after dip. 
ner speaker at both the Indiana Sect, 
meeting in April and the Cent. Stata 
Sew. Wks. Assn. meeting in June x 
Purdue. When I first heard him jy 
April, I was so impressed, I sat dow) 
and wrote a letter to my son recoup. 
ing the tale of “A Busy Day at }p. 
dianapolis” as told by W. Wily 
Shaw, Pres. of the Indianapolis yp. 
tor Speedway. Several persons wh 
saw that letter suggested that I pub. 
lish it— So, here ’tis. 


A Busy Day at Indianapolis 


“Dear Jimmy: When I was your ag, 
the Indianapolis Auto Race was an ¢. 
citing event in our lives. Why, I 
have given almost anything to har 
been able to talk to one of those re. 
ing drivers, but it was nearly thirty 
years before that opportunity came as 
it did the other night when I sat next 
to W. Wilbur Shaw at the annual ba 
quet of the Indiana Sect. of AWWA: 
Purdue. I must confess I got a thril 
out of it even then and it was interest 
ing to talk to him about my onetime 
college roommate, Jimmy Snyder, “The 
Chicago Milkman,” who was killed o 
a dirt track shortly after he hai 
finished second or third at Indianapolis 
a few years ago. But the really e- 
citing story was the one Shaw told 
the audience that evening. I thought 
you might like to hear it, too. 


It was a busy day in Indianapolis! 
It is always a busy day in ee 
on May 30th, at least it was un 
war and will be soon again. But this 
particular May 30th, it was 1931, was 
busier than usual; at least it was far 
W. Wilbur Shaw, not then one of th 
two three-time winners of the famow 
500-mile Speedway Classic, but a dé 
termined little guy, with a heavy fost, 
and a favorite spot in the hearts 
hundreds of thousand auto racing fats, 
who jammed Speedway Park each Me 
morial Day, or listened to the radio, ot 
avidly read the newspaper stories 
the big race. 


Little did Shaw realize that before 
that afternoon was over his bus day 
would be one of the major miracies 
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Another Great PUMP “ 








AURORA 
CENTRIFUGALS 
for Every 
Pumping Job 


HORIZONTAL 
thought SPLIT CASE 
Single & Two Stage 


SIDE SUCTION 
VERTICAL 
NON CLOG 

til the SUMP 

MIXED FLOW 

31, was SPECIAL DESIGN 

Write for 
CONDENSED 

CATALOG "M" 

vy foot, or 

Consult 

g fans, SWEETS 




















ATTENTION: mr. WATERWORKS SUPERINTENDENT 





Heavy Duty 
Chem-O-Feeder 


by Aurora” 
H PER 





AURORA A 
HORIZONTALLY _iinl 
SPLIT CASE Cy 
DOUBLE 
SUCTION 
SINGLE STAGE 
CENTRIFUGAL 
PUMPS 














Available in capacities to 4,000 G.P.M. and heads 
to 300 ft., these accessible, compact, and lasting 
Type OD Pumps are widely used for general water 
supply, for municipalities, industrial plants, office 
buildings, institutions. Also for handling con- 
denser circulating water, wash water, liquids in 
paper mills and distilleries, chemical solutions, 
oil in oil fields and refineries, irrigation, etc. 


APCO TURBINE-TYPE PUMPS 
Hére's the Pump for "Il00I"' duties. 


$ SIMPLE — only one moving part, the 
: Impeller. Unsurpassed for low capacity, 
high head duties. Slight change in ca- 
pacity against drastic head variations. 


DISTRIBUTORS IN PRINCIPAL CITIES 











/F you INTEND To: 


] Use Chlorine Dioxide Treatment to eliminate your taste and 
odor problems. 

2 Install Chloramine Treating equipment to stabilize chlorine 
residuals. 

3 niet Polyphosphates to stabilize your water supply for cor- 
rosion or scale formation control. 

4 Add coagulants, pH control chemicals, or hypochlorites for 

sterilization. 


THEN it witt PAY YOU TO LEARN ABOUT: 


1 %PROPORTIONEERS% HEAVY DUTY CHEM-O-FEEDER. 
2 %PROPORTIONEERS% DUPLEX CHEM-O-FEEDER. 


Write for details of these and other feeders in the complete line of proportioning 
pumps offered by %Proportioneers% to solve your chemical feeding problems. 
% Proportioneers% feeders, proven in over 20,000 installations, are accurate, depend- 


able, and easy to operate. 


7o PROPORTIONEERS, INC. % 


9N CODDING ST., PROVIDENCE 1, R. I. 














3 





’ 
5 


There is only one means of permanent protec- 
tion against the inroads of oxidation — that’s 
Bituminous Enamel. 


We are nationally known approved Applicators 
uf Bituminous Coatings for treating Steel Stand- 
pipes, Elevated Water Tanks, Water Mains, 
Penstocks, Lockgates and other Water Works 


installations. 


IN CASES REQUIRING CATHODIC 
PROTECTION, WE RECOMMEND 
BITUMINOUS COATINGS TO ELIM- 
INATE CORROSION AT WATER 
LEVELS AND ABOVE. 


W.A.BRIGGS BITUMEN Co 


3303 Richmond Street, 
PHILA. 34, PA. 


New York City Rep.—429 W. {7th St. 
Telephone Chelsea 2-1676 


FoR 
ote soak 
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auto racing and his exploits become a speed motor. And with the beginning came before it was ready for » 


legend in racing history, but it was, of that car, really began Shaw’s “busy ing trial. At last Shaw ang malty a 
and it did. day.” chanic, “Terry,” were rolling. Wig 

That “busy” day began for “Wibb” To hear Shaw tell the story, as he = Sulantbeanes tan" TPM. and 
Shaw months, perhaps even years be- did at the dinner that night at Purdue, the car made such a vache that fag, 
fore, for as a small boy he had haunted “everything went wrong from the hardly heard the “click” that Shay 
the race track, sneaking in when possi- start.” To begin with, work on the car crank-shaft broke, turned a the 
ble to watch the drivers, and to learn didn’t get under way until January. neatly sliced the "engine bl eways and 
the tricks of the masters, Barney Old- Then Dusenberg and Shaw ran out of spilling parts and pieces my I two, 
field, “Howdy” Wilcox, and Eddie money before the car was finished; two and one-half miles a the full 
Rickenbacker, among others. with borrowed money the “job” was oval track. the brick 

; completed but it had more “bugs” in it 

By 1931 Wilbur Shaw was a well- than a can of Flit could take care of; It was a dejected Shaw who sat ; 
known driver in his own right and was_ and it was only a few days before final the garage, a few hours later, m A 
scheduled to race the Auggie Dusen- qualifying day that the car got on the on the “fickle finger of fate,” as Jat 
berg entry that year. Dusenberg’s track. Benny would say, and scarcely heari 
entry was quite a departure from the a voice above him say, “How would 
usual design, it being an extremely Even then the “bugs” continued to like to drive for me?” His ming a 


small car, with a super-charged high- show up and the last day for qualifying pares him tricks; he thought he 
- _ eard someone say, “How would you 
: ' like to drive for me?”—That couldn't 
be. Qualifying day was over and all 
cars and drivers had qualified, there J 


e was no car—he couldn’t qualify, 
S av e With looked up to see what ghest — 
haunting him. 

Fred Dusenberg, Auggie’s brother 
repeated his question, “How would you 
like to drive one of my cars, Wibb?” 
Fred Dusenberg had two identica] cars 
entered, and one of the drivers “wasnt 
in a hurry.” And if a fellow isn’t in, 
hurry on the race track, there ap 
plenty of others out there who are—g 5 
it was arranged that Shaw would drive 


one of the cars, No. 32, while Gleason 
drove No. 33. 














For one reason or another, Shay t 
didn’t have the opportunity to try out, 
before the day of the race, the car he 
was to drive, and even then he couldn't — 
start the race as the rule says the 


s 
qualifying driver must start. So the 
= -eeae qualifying driver crossed the starting i 





line drove into the pit, jumped out, and 
Shaw jumped in—and promptly sank 
out of sight. 


7 ] Whereas, the Auggie Dusenberg car 
0 a S 0a (| all had been small, the Fred Dusenberg 
o “job” was not only big, with a big, 


slow motor, but it was built for a big ( 
man to drive, and Shaw is anything 
but a big man. Only by sitting on one 
Si —, — a sone the | 
, ‘ and only by poking one eye out 
Ferri-Floc, the modern, efficient and side could he see the track before him. 
; . : “But that,” said Shaw, “was alright, 
4 economical coagulant, is rapidly be- for with only one eye to see what was 
in front of you, you could only get half 


§ $ coming the most dependable answer to as scared.” P 


; : After a couple of laps to get the feel 

4 water or sewage treatment difficulties. of the car, Shaw henan on eel down 

f on the pedal, but the accelerator was 
down to the floor-board and the big 

crate wouldn’t run. Compared to the ‘ 

Clip Here supercharged job, the slower motor 
made no noise at all—it couldn’t be 
going Ng Pipe: — _— oo : 
the pit and saw Fre usenberg give 

TENNESSEE CORPORATION, him the O.K. sign, he thought, “This 
Dept. WSW., Atlanta, Ga. guy’s sure easily pleased to have &% 
wagon coasting along like this box 

car. 


GENTLEMEN: Please send me the free booklet on 
Ferri-Fioc as soon as possible! 


r 
| 
| 
| 
| 
| 
But it wasn’t coasting. In the next 
| 
| 
| 
| 
l 
| 
I 





few laps, Shaw noticed that he had 
passed a few cars and was actually 
leading the field. He didn’t know how 
fast he was going; of course he 
could look at the tachometer on 

dash board and see how fast the en- 
gine was turning, then calculate from 
the gear ratio of the drive how fast 
the wheels were turning, and from the 


Our technical staff is always 
available for consultation. 
There is no charge for the 
service and you may be sure 
that you will receive prompt 
attention! 
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; big work above street level. | . . " ” 

> | Faratron Liguid-Level Contro 

t be | 

assed CLOSED 

give Just two polished stainless steel rods — 

‘This that’s all — in any vat, tank, boiler, res- 

ye 8 Pulling forward opens ervoir, etc., to control signals or operate 

box the jaws that bite into ob- Te pumps or valves, automatically; they are 
structions. Reversing the PUMP constantly on duty — need no servicing — 
pull on the bucket auto- mMOTORS— and are easy to install. 

next matically closes jaws igh or Low 
which hold load pulled -_ If you have any liquids — hot or cold 
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diameter of the wheels, how many 
miles per hour he was at. By that 
time, however, he would have been 
another lap around the track, and after 
all it didn’t matter. The main thing 
was to pass and lap those cars ahead 
of him. 


A few laps later, Shaw came into 
the back stretch, and there ahead of 
him were four cars, radiator to tail. 
An extra push on the accelerator and 
he inched up until he was abreast of 
the lead car. They were approaching 
the north turn. If Shaw could just 
hold that accelerator down for a frac- 
tion of a second after the lead car 
slacked off, he would jump into the lead 
as he hit the turn, and then he too 
could slack off. 








L:SOCKET FITTINGS 





In order to carry out this plan, Shaw 
was watching the right front wheel of 
the other driver, waiting for the tell- 
tale shift in their respective positions. 
But the other driver didn’t slack off 
until they hit the turn. Too late! 
Shaw couldn’t make it then, and the 
car began to spin, and shudder, with 
that terrible squeal of skidding tires. 
As the other cars flashed by, No. 32 
headed toward the wall, and Shaw and 
his mechanic “went down into the 
basement,” which is to say that they 
shrank as far into the seat as possible, 
while the car sailed over the wall, 
landed on a string of telephone wires, 
taking them and the pole to the ground. 


Somewhat dazedly, Shaw climbed out 
of a pile of junk, worth about $32, A 
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— be 16: >| 

















TEE 
Grinnell Competition— 
Run from Run from 
Weight belitobell Weight bell to bell COMPETITION 
4” 96 lbs. 11 in. 128tbs. 22in. Las | 
6” 147 Ibs. 132 in. 200 lbs. 24in. 
8” 222 ibs. 16 in. 294\lbs. 26in. 
10” 325 Ibs. 19 in. 395 lbs. 28 in. 
12” 417 ibs. 21%2in. 512Ibs. Win. 













































You'll find convenience — and profits, 
too — in using modern Grinnell Socket 
Fittings. Compact, they are easier to 
handle, fit neatly into close quarters, 
speed installations. Friction loss is not 
increased. Socket and spigot dimen- 







Fig. 521 
Sleeve (Solid) 





Fig. 515 
Blow-off Tee 


Fig. 533 
Warren Coupling 
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Fig. 507 
lg Bend 











AND A COMPLETE LINE 


Write for catalog: “Water Works Specialties.” 
GRINNELL COMPANY, INC. 


Executive Offices, Providence 1, R. I. 
Branch Warehouses in Principal Cities 
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sions and wall thicknesses are same as 
AWWA standard Class D pipe. Under- 
writers’ Laboratories approved. 

Specially coated with coal tar pitch 
varnish. Bends have lugs to take 
socket clamps. 







Fig. 522 
Split Sleeve 


Fig. 529 
Long 
Flanged 
Socket 
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Fig. 505 
Long %4 Bend 











few tenths of a minute 

been a car worth a thousand an, tac 
much. Except for a number of tha 
burns = + egg on his h bran 
was unhurt, but the mechani 

and bleeding. amie Was cat 


The ambulance ride to the : 
inside the track, was more frigh ~~ 
than the plunge over the wall an 
fire of tincture of iodine on raw b S 
burns was more painful than a rush 
broken bones. To make matters 
the hospital attendants had slit 
leg of Shaw’s new trousers, and an 
walked back to the pit, with his tro 
leg flapping in the wind, he was — 
as low as he had been on qualify; 
day. ving 





Waving to his wife that he 

Shaw entered the pit and coal 
dazedly heard a familiar voice 8a 
“How’d you like to drive my othe, 
car?” Thus it was, that a few minute 
later, Gleason was waved into the pj 
jumped out of No. 33 to make room 
for Shaw to jump in—and Promptly 
sink out of sight, for this car was 
identical with No. 32. 


Well, it was the same story ove 
again, one eye over the side, leg 
stretched clear out to reach the acceler. 
ator, steering wheel too big, and the 
sensation of going much too slow, by} 
after a few laps the realization that be 
was again passing a few cars. 


“It couldn’t happen,” said Shay, 
“but it did. As I rounded the south 
turn into the back stretch, there ahead 
of me were these same four cars, raj. 
ator to tail, just like a bunch of Sunday 
drivers. As I crawled past the fourth, 
the third, and the second car, the look 
on the faces of the mechanics and 
drivers was real amazement. They 
were seeing things, or thought they 
were. Less than an hour ago, Wibb 
Shaw had passed them in the same 
car at the same place, and yet he had 
gone over the wall. (Remember the 
cars were identical except for the nun- 
bers). When I came even with the 
lead car, he took one look at me and 
promptly slacked off speed, He wasn't 
going through that dance again with 
Wilbur Shaw.” 


By that time Shaw was into the 
turn and again he was too late in 
slacking off. The car began to dance, 
then to slither, then to head for the 
wall at the same place the other one 
had taken off. Shaw and the me 
chanie “went down into the basement” 
again and waited at least five or six 
hundredths of a minute. Nothing hap- 
pened, and Shaw poked one eye out 
again to see that the car was runt 
parallel to the wall and about an 
from it. So he stepped on the gas, and 
was away, and leading the other four 
cars. 


A hundred miles or so later, with 
fifth place safely in the bag and but 
5 miles to go, Shaw turned No. 33 over 
to Gleason to finish the race. That eve 
ning, while sitting in the garage, cot 
gratulating himself on having wm 
some money (mostly lap prizes) Shaw 
was unexpectedly greeted by a couple 
of the mechanics who had been in two 
of the cars he had passed at the turn. 
I say unexpectedly because of 
greetings rather than the greeters. 


Most matter-of-factly, just as though 
he were talking about a Pah meeting 


Tw 








shag 
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ircle, one of them said, 
at Monument Cr north turn, a couple 
{sa Yo. day, and you almost didn’t 
e' it "that second time, did you?” 
echanic, Terry, the Irish- 
The tad been with Shaw during 
qualifyi trial, and who had been 
- in the lead car of those four cars 
re mes had been celebrating some- 
_~ and his comment was slightly 
ot put nonetheless succinct. Know- 
. t Shaw, who is not a Catholic, 
er been wearing a St. Christopher’s 
yedal, Terry said, “Look, ‘Wibb,’ it 
ail right for you to lean on St. 
Christopher, that first time around, but 
nsidering that you’re not one of his 
- s, don’t you think that was a little 
- much to ask him to do it twice?” 
“wibb” Shaw has seen other busy 
p. ro. on three of which he won 
the annual race, and on one of which 
he had another accident in which he 
proke his back. This year Wilbur Shaw 
gill not race, but as president and gen- 
oral manager of the Indianapolis 
Speedway, “Wibb” Shaw will again be 
a big factor in the success of the 500- 


mile Classic. 


If you ever get a chance to hear him 
el] this story in person, don’t miss it. 


VTY. Dad.” (G.E.S.) 
KN 
Ww 
ANNI 
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Two N. Y. State Sew. Wks. 
Sections Have Joint 
Meeting 


On Sept. 21, at the City Hall of 
Canandaigua, N. Y., the Western 
Section and Genesee Valley Section 
of the N. Y. State Sew. Wks. Assn. 
held a joint meeting. 

In the morning session, Wm. G. 
Kudefz, Gen. Mgr. Buffalo Office, 
Mine Safety Appliance Co., gave a 
talk on “General Safety,” a motion 
picture was shown on “Operation 
of Sewage Treatment Plant,” and a 
Round Table Discussion was held. 


The afternoon session included a 
tak by Roland G. McDonald on 
‘Sewage Disposal in the European 
Theatres,” the film on “Clean 
Waters” and an inspection trip to 
eee Hospital Treatment 
ant, 


These one day sectional sewage 
operators’ meetings not only have 
proved popular with the small plant 
operators as well as the large ones, 
but bring to the operator a service 
that state and national meetings 








often cannot. 





[Overflow from the main section] | 








Single stage R-C Centrifugal Blower, 
driven through step-up gear units by 700 
hp. constant speed motor. 





FOR ANY AERATING JOB 


cas on x« Mgnh- ability 





Every revolution of the twin impel- 
lers in R-C Rotary Positive Displace- 
ment Blowers delivers a predeter- 
mined quantity of air, regardless 
of varying pressure. 





VcewreyFuort 


Where Centrifugal type blowers 
offer advantages, you'll find R-C 
units ready to serve you with fine 
performance given by excellent 
modern design, 











You'll get the exact results you want when you 
turn over your aeration or agitation jobs to 
Roots-Connersville Centrifugal or Rotary Posi- 
tive Displacement Blowers. 


Want extreme purity? Air comes from R-C 
Blowers as clean as it goes in, because there’s no 
internal lubrication. 


Is constant volume or constant pressure im- 
portant? You'll get the characteristics that fit 
your requirements. 


Does operating cost count? You'll like the 
low power cost per cubic foot which is a basic ad- 
vantage of R-C Blowers. 


All these benefits come from R-C dual-ability, 
which provides either Centrifugal or Rotary Pos- 
itive Blowers, with simple, sturdy construction 
that will give you long years of profitable oper- 
ation. 


Ask our engineers to help you with aeration or agi- 
tation problems. No obligation, of course. 


ROOTS-CONNERSVILLE BLOWER CORP. 


One of the Dresser Industries 


610 Mount Avenue, Connersville, Indiana 


Blowers for Every Need 
ROTARY AERATING BLOWERS 





ROTARY POSITIVE AND CENTRIFUGAL BLOWERS + EXHAUSTERS - BOOSTERS . 
LIQUID AND VACUUM PUMPS - METERS - INERT GAS GENERATORS 
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Indiana Sectional Water 
Works Meetings 


The Indiana Section of the AWWA 
is another organization that believes 
in taking the conventions to the 
“small fellow” who can’t get away to 
attend a larger state or national 
meeting. This year the twelfth an- 
nual district meetings of the water 
works operators were held in that 
state. 


Cooperating in the presentation of 
these one day meetings were the In- 
diana State Board of Health, Purdue 
University, and the Indiana Section, 


AWWA. The meetings were held 
successively on Sept. 18, 19, 24, 25 
and 26 at Rochester, Auburn, McCor- 
mick’s Creek State Park, Jasper and 
Greensburg. Thus the northwest, 
northeast, west central, southwest, 
and southeast sections of the state 
were covered. 


The program was practically the 
same at each meeting, consisting of 
the following features: “Meter Test- 
ing on Low Flows,” by John L. Ford, 
Ford Meter Box Co., Wabash, Ind.; 
“Experiences in Water Supply Over- 
seas” by various engineers with such 
experience; “Progress of Ground 


























Typical section through Rex Floctrol, illustrating thorough 


dispersion of water and thorough mixing. 


..- The NEW Rex Floctrol 


Rex Floctrol—the new, improved method 
of multi-stage flocculation—combines the 
desirable features of an efficient mixing 
mechanism with hydraulically correct 
tank construction. The Floctrol consists 
of a series of paddles mounted on a cen- 


The Floctrol Mixer assures: 


Li. -, , 


1. Numerous, narrow paddle gr 
mixing and blending with least power. 





2. Axis parallel to flow—all power used for 
mixing—none for turning over liquid. 


tes large, 








3. Tapered mixing by z 
readily settleable floc. 


ry 


Investigate Floctrol for your plant. You'll find it quickly pays 
for itself. For all the facts, send for your copy of Catalog No. 
46-3. Address Chain Belt Company, 1610 West Bruce Street, 
Milwaukee 4, Wisconsin. 


/ 


PUB SANITATION EQUIPMENT 


¢ Member of the Water Sewage Works Manufacturers Association, Inc. 


CHAIN BELT COMPANY of MILWAUKEE 
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ter shaft and parallel to the direction of 
flow. They provide exactly the right tur- 
bulence for maximum floc formation and, 
by decreasing this turbulence progres- 
sively, preserve this delicate maximum 
floc until the settling basin is reached. 


4. Uniform mixing throughout entire tank cross- 
inimizes short-circuiting currents. 





oti 
sce 


5. Low first cost—Floctrol can be smaller than 
less efficient units. 


6. Low horsepower—no wasted energy. 


7. Low chemical consumption—thorough mix- 
ing assures positive reaction of all chemicals. 





Water Survey,” by P 

U. S. Geol. Survey; “Precal 
the John N. Hurty Service 4 Hon o 
“Installing Cast Iron Pipe > ae 
by the Cast Iron Pipe Movie 
Assn.; “Regulations Governin 
tification of Water Plant One Cer. 
in Indiana,” by B. A. Poole Di 

of the Bureau of Sanitary En : 
ing, State Board of Health: “Probe, 
tive Maintenance,” by Don E Be 
good, Prof. of Sanitary Engr P 
due Univ., and “Service Pipe P 4 
lems,” by W. E. Howland, Prof, of 
Civil Engineering, Purdue Univ. 


The meetings convened at 9-3 
a. m. and were adjourned in the lt 
afternoon; a lunch was seryeq at 
each and all sessions were well at. 
tended. 








Water Treatment and 
Purification 


(A Book Review) 


The second edition of this book )y 
William J. Ryan, published in Ja. 
1946, carries a preface stating thy 
the purpose of the book “is to mak 
available to engineers, plant ma. 
agers, students, and technical ma 
in general a description . . . of th 
several purifications and other pre. 
esses that are applied to water.” 


The second edition brings the book 
up to date since its first publication 
in 1937 and includes information m 
organic ion exchange, prevention of 
boiler embrittleinent, new equipment 
for water softening, new develop 
ments in chlorine disinfection, ani 
water stabilization. 


The book devotes a large amount 
of space to boiler feed water, “te 
cause,” says the author, “this depart- 
ment of water treatment is of inter. 
est to perhaps the largest group 0 
engineers and because of the com- 
plexity of the subject.” 


Twelve chapters cover impurities, 
sedimentation and coagulation, filtr 
tion, analysis of water, lime-sol 






Wray 
around 
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ping, 
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softening, ion exchange, boiler fe 
water, disinfection, tastes and odors 
miscellaneous treatment, and cor 
sion prevention. The Appendix ct 
tains conversion factors, formula 
principal molecular reaction in walt 
treatment, etc. The book is ampl 
illustrated with 66 diagrams and pit 
tures of modern equipment, partici 
larly for industrial water treatment 


A selected bibliography appears # 
the end of each chapter, but only! 


half dozen or so of the references ate 


dated 1940 or later. 
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urities, 


he fault of the author 
. b ition was printed just 
- to the issuance of the 1946 
r  P H. S. Drinking Water Stand- 
v8. thereby making obsolete the 
942 standards quoted in the book. 
Unfortunate, too, is the fact that 

of the chapter on analysis of 
gater is based on material from the 

and even the 6th editions of 
ard Methods for the Examina- 
tion of Water and Sewage; unfor- 
tynate but not the author’s fault 
since the 9th edition 1s only now in 


Stand 


a" ™ 
The author, William J. Ryan, now 


ssociated with the Water Service 
Corp, was at one time associated 
with the Permutit Co. and is a mem- 
yer of A. S. M. E. and A. W. W. A. 
The book contains 270 pages, is pub- 
jished by McGraw-Hill Book Co., 
inc, and retails for $2.75. (G. E. S.) 





How to Lock a Nut with a 
Rubber Band“ 


An ordinary rubber band can be 
enverted into an effective lock nut 
ty following the method indicated in 
the accompanying sketch. 


Rubber 
Band 


a Threads 


—_— Bolt 














bind 


Wrap the rubber band tightly 


around the threads of the bolt by 
stretching the rubber while wrap- 
png. The band being endless it 


n, filtre- vill stay in place nicely. 


me-soda 
ler feed 
d odors, 
| corre 


Then turn the nut on. The rub- 


ber band will prevent the bolt from 
vorking loose much more effectively 
than will many so-called nut holding 


Lix co devices. The rubber band will very 
rmulis Hlikely be “chewed up” by the threads 
n wal Irhen screwed in place, but that will 
} amp Hisually make no difference because 


and pit: 


particl Be 


atment 


the “particles” of rubber remaining 
tween the nut and bolt continue 
to be elastic even as individual pieces 





years at and they will all aid in doing the 
only 1p 0lding. 


ces are 


_~— 
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Newark, N. + by W. F. Schaphorst, M.E., 

















“VIG’ VIGTAULIC. SAYS... 









"A coupling’s gotta let your 
pipeline give and take!” 



















WERE OTAU LIC 


BY 
4 





“...and Victaulic Couplings do. They allow for expan- 
sion and contraction caused by temperature changes. 
They automatically relieve pipeline stresses. 







“Special expansion joints aren’t necessary in a Vic- 
taulic line ... because the Victaulic Coupling floats in the 
pipe end grooves. There is clearance on either side of 
the housing and yet a leak-tight, positive, slip-proof lock 
at every joint! 











“And this same feature offers a flexible coupling... 
allowing your pipeline to follow the contour and curves 
with a minimum of fittings— eliminates the need for 
accurate alignment. 








“For an economical, efficient and dependable piping 
system, use Victaulic Couplings and Victaulic Full-Flow 
Fittings.” 








Write for new Victaulic Catalog and Engineering Manual 


VICTAULIC COMPANY OF AMERICA 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
Victaulic, Inc., 727 W. 7th St., Los Angeles 14, Calif. 


Victaulic Company of Canada, Ltd., 200 Bay St., Toronto 
For export outside U. S. and Canada: PIPECO Couplings and Fittings: 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N. Y. 













































SELF-ALIGNING PIPE COUPLINGS 


Have you considered Victaulic 
for your piping requirements? 
Sizes — 34” through 60” 


EFFICIENT FULL-FLOW FITTINGS 













Copyright 1946, by Victaulic Co. of America 
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PEERLESS 


(FORMERLY DAYTON-DOWD) 


Horizontal 
Centrifugal 
PUMPS 












PEERLESS TYPE “A” | 
SPLIT CASE 
Capacities: up to 60,000 g. p.m. 
Single Stage— Double Suction. 
Embodies most advanced 








hydraulic design and efficiencies. 
Ball Bearing Type. 


General Service 
Continuous Duty 

A Wide Range of 
Sizes and Capacities 
Up to 60,000 G.P.M. 





© Effectively used in all types of 
industries where high-grade 
pumping is needed under stress 
_ of pressures and high tempera- 
\ tures. Peerless Centrifugal 
pumps can be furnished in 
other than standard specification 
metals and dimensions for 


special pumping problems. 


Learn of the many advantages 
gained when you pump with a 
Peerless. Write Today. 


PEERLESS PUMP DIVISION 


FOOD MACHINERY CORPORATION 
Canton 6, Ohio 
Quincy, Illinois 
Los Angeles 31, California 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 





ANTHRAFILT 


A Filter Medium For 
All Purposes 


ANTHRACITE EQUIPMENT CORP. 


101 Park Ave. New York 


| olelada 34 elelil?h tale ardin sales and 
p g g 


engineering should be addressed to 
PALMER FILTER EQUIPMENT CO. 
822 E. 8th St. Erie, Pa. 


Engineers and Sales Agents 
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ZECO and HI-ZECO Greensand 
Zeolite for water softening, filtratio 

1 iron removal. ZECO Manga 
nese Zeolite for iron and manganese 
removal. COREXITE mineral for cor 


rosion control and water stabilization 


ZEOLITE CHEMICAL CO. 


Sales Office Factory 


140 Cedar St.. New York. N. Y Mediori N. | 
Pioneer Producer of 


GREENSAND ZEOLITE MINERAL 





Ripley Discovers w 
Hyman aterm 




























































yl ~~ ) 
OF ANGLERS, INC " i]; MARRIED t 
HAS MADE 2.260 FISHING Trips || "S5CLOwpigs 
| AND CAUGHT MORE THANIO00 SAILFISH\ \ AMOTEVUE 
\BUT-RETURNED THEMALL To TE SEA \\ | PK Sm 
|EXCEPT ONE - A SPECIMEN 6 INCHES LONG W’ STuay, 
| Mam Beach Fla MUNNESo, 
—___| 
— 


The above Ripley “Believe-it-op. 
Not” story and sketch features i, ] 
angling ability of waterman y, » 
Hyman of Miami, Fla. | 


“Hy” Hyman, who is Division 











Manager for Florida Power { Th 
Light is also Vice-Pres. of the Cm. | o 

| sumers’ Water Co., of Coral Gables § {54 
| Fla. Until recently he was a membe § Pant 
of the A.W.W.A. Board, represen, § 5! 
| ing the Florida section. Phil: 
For some years “Hy” has bey Qe 
president of Anglers, Inc. of Amer. — 
ica, which honor is apparently th , 
result of his record as a fishermap— — | 
and as a “go-getter. Sim 
(The accompanying sketch is reproduce Th 
through courtesy of King Features Synii- : 
cate, Inc.). desig 
ment 

of fl 

Inter-Association Group | unde 
Formed to Combat anno 


Soil Corrosion ‘Yd 


It may be of interest to many per 
sons in the field of sanitary engi- 
neering, particularly those concernel | Mr, 
with pipes and pipe lines, to lean} ¢rye 
that several organizations have held 
a joint meeting to study and co} p, 
sider the problem of soil corrosion 
and cathodic protection. man 


Working under the title of the Cor § the ; 


relating Committee on Cathodic Pre § velo, 
tection, the group, composed of re § para 
resentatives of the American As™ § drin 
of Railroads, the American Gf eb 
Assn., the American Petroleum It § for | 


stitute, the American Water Work 
Assn., the Bell System, Westen | 
Union Telegraph Co., and the Ne 
tional Assn. of Corrosion Enginen§ 1! 
proposed to undertake a program 0 has 
education and assistance to be uy lew 
complished through the preparatio § ino 
of general and technical bulletins. § {uic 


Provisional bulletins are: Generd 















Information on Cathodic Protectia 














\ AND THEY Ue oy 
Duck 





ieve-it-oy. 
tures the 
an H. # 


Divisio 
Power § 
the Cop. 
al Gables 
a Member 
epresent. 


has beep 
of Amer. 
ently the 
lerman— 


reproduced 
res Syndi- 


roup 
at 


any per- 
ry engi- 
oncerned 
to learn 
ave held 
and con- 
‘orrosion 


the Cor- 
dic Pro- 
| of rep 
in Assn. 
an Gus 
eum In- 
+ Works 
Wester 
the Ne 
gineers. 
gram of 
be a- 
aration 
etins. 





Procedure, Cathodic 
Practices, and Joint 
i lations. 

dic Protection Instal 
ie correlating Committee proposes 
to work in harmony with the Metro- 


politan Electrolysis Committees. 
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yANUFACTURERS’ 


and 


EQUIPMENT 
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protection 








Permutit Co. Acquires 
Simplex Valve and 
Meter 


The Permutit Co., manufacturers 
of water conditioning equipment, in- 
dustrial ion exchangers and power 
plant specialties, has acquired the 
Simplex Valve and Meter Co. of 
Philadelphia, according to an an- 
nouncement by H. W. Foulds, Per- 
mutit’s president. Mr. Foulds suc- 
ceeds W. H. Roth as president of the 
newly acquired Simplex Co., while 
Mr. Roth becomes Chairman of the 
Simplex Board. 

The Simplex Co., prominent in the 
design and manufacture of equip- 
ment for the control and regulation 
of fluid flow, will continue to operate 
under its own name, according to the 
announcement. 

“Many advantages are to be de- 
rived from the close cooperation of 
the engineering, research and sales 
organizations of the two companies,” 
Mr, Foulds said, “and these will ac- 
crue to Permutit, which has been the 
largest buyer of Simplex products.” 
During the war, The Permutit Co. 
built water treatment plants for 
many essential war industries and 


veloped a pocket-sized chemical ap- 
paratus to convert salt water to a 
drinkable product, which was adopt- 
ed by the Army and Navy Air Forces 
for use by fliers forced down at sea. 


Geared Pipe Threader 


The Ridge Tool Co., Elyria, Ohio, 
has announced the production of a 
hew 4P geared pipe threader. Two 
imovations of this device are a 
quick-setting workholder and a new 








Generi 
tection 








balanced loop handle. The nee 
device affords an advantage in set- 





the armed forces. Permutit also de- | 


HOW BIG SHOULD A FLOC BE? 





Left: Floc with alum alone. Right: Floc 
with alum plus activated silica sol. 


PIN-POINT? OR 7 SNOW-STORM FLOC —the larger 
and heavier floc which enmeshes the suspended solids better, and 
settles more rapidly! 

Get this increased floc size and improved clarity by using the 
activated silica sol coagulant aid made with sodium silicate. Besides 
clearer water, you can count also on longer filter runs and increased 
capacity. 

Study now the benefits from the use of N-Sol Processes (acti- 
vated silica sol) in your water supplies. For the correct results, 
send for fresh samples of N Brand with jar test directions. 

Four ways of converting N Brand Sodium Silicate into useful 
coagulant silica sols to fit your conditions: 


N-Sol-A*—N Brand reacted with ammonium sulfate. Used where 
chloramine sterilization is desired. 

N-Sol-B—N Brand reacted with alum. Used with any sterilization proce- 
dure. (U. S. Pat. 2,310,009). 

Baylis Sol—N Brand Silicate reacted with sulphuric acid. Used with any 
sterilization procedure. (U. S. Pat. 2,217,466). 

N-Sol-D—N Brand reacted with sodium bicarbonate. Used with any 
sterilization procedure, 


* Patent Applied For. 





Developed and Patented by 


BRledifle Cail Company 


Available under license without charge - Philadelphia 6 
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ting the threader exactly to size be- 
fore being placed on the pipe. Once 
on the pipe, only one screw needs to 
be tightened to hold it securely. All 
bothersome bushings have been elim- 
inated. The balanced loop handles 
prevent the gear case from slipping 
or tipping and make it easy to pick 
up and put straight on the pipe. The 
gear is fully enclosed, packed in 
grease, and protected from dirt and 
wear. Ratchet handle is provided 
with each 4P and a special RIDGID 
design universal drive shaft is avail- 
able for power drive. Further infor- 
mation on this new 4P geared pipe 





threader may be obtained from the 
Ridge Tool Co., Elyria, O. 





Automatic Hypochlorinator 


Wilson Chemical Feeders, Inc., of 
Buffalo, N. Y., has announced a Type 
SP Automatic Hypochlorinator. This 
is a positive displacement propor- 
tioning feeder operating on the Ven- 
turi principle. The outstanding fea- 
ture of the Type SP Automatic 
Hypochlorinator is its applicability 
to any water supply, either gravity 
or pumped, up to 250,000 gpd., or 











i 
LIQUID 
CHLORINE 









Here's the way to keep water SAFE every second of every day! 





















) 
SOLVAY 





| SOLVAY Liquid Chlorine is the proven 
way of insuring the safety of every drop 
of water you deliver every second of the day. 
Be sure of the safety of your water supply... pro- 
tect it with SOLVAY Liquid Chlorine treatment. You 
cannot afford to neglect water safety for a single second. 
Quick delivery is available from three strategic manufac- 
turing plants—Solvay, N. Y., Hopewell, Va., Baton Rouge, La. 


SALES CORPORATION 


Alkalees and Chemical Products Manufactured by 


The Solvay Process Company 


40 Rector Street New York 6, N. Y. 
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swimming pools up to one and a hai 
million gallons capacity, It ¢ 
chlorine in proportion to the a 
consumption of water, the feed ° 
visible and the dosage adj 4 
The equipment is actuated by 
flow of water in the main but does 
not waste any water, and wil] con 
tinue to chlorinate although -. 
pletely submerged in flood waters, |} 
functions with equal efficiency on eo 
pressure from five to 150 lbs, Xi 
power is. required and no Moving 
parts, gears, belts, or lubrication gy, 
necessary. 


Further information on this ney 
Wilson Hypochlorinator Type gp 
may be obtained by writing for Bul. 
letin 1446 to the Wilson Chemie) 
Feeders, Inc., 205 Clinton St. Bug. 
falo 5, N. Y. 





Walker Process Equipmen; 
New Name in Water and 
Sewage Field 


Walker Process Equipment Co, 
new name in the water and sewage 
field, has been formed as a corpors 
tion with headquarters in Aurora 
Ill. President and organizer of the 
new concern is J. D. Walker, former. 
ly Vice President and Director of 
Engineering of the American Wel 
Works. 








J. D. Walker 
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Already in active operation, the 
new company is supplying equipment 
for water treatment, liquid processes, 
liquid conditioning, and sewage and 
waste treatment for industrial and 
municipal users. 


Associated with Mr. Walker in the 
new enterprise are A. W. Nelson, 
Vice Pres., Douglas E. Drier, Chet 
ter B. Obma, John R. Sperry, Vic 
Pres., and Frank Voris, Secy-Treas. 
all men with experience in the field 
of water and sewage treatment. 
Offices are located at 33 Hoyt Place, 
Aurora, Ill. 

















Coltart Returns to Link-Belt 
Captain Rodney F. Coltart, recent- 
iy released from the U. S. Army San- 
, Corps, has returned to the 
tink Belt Co. as Engineer for the 
ggnitary Engineering Division in 
the eastern sales territory. 


R. F. Coltart 


During the war, Capt. Coltart was 
stationed at the Army Air Force 
Regional Station Hospital, Westover 
Field, Mass. “Rod” Coltart, as he 
is best known among the sanitary 
engineering profession, has his head- 
quarters at the company’s Philadel- 


phia plant. 


New Angle Gear Unit 


Payne Dean & Co. of Madison, 
Conn., has announced the develop- 


ment of a new angle gear unit, par- | 


ticularly for slow speed and high 
torque for intermittent operation, 
such as control of oven doors, shaft- 
ing at right angles, valves, etc. 

The gears are of straight bevel 


type, 1 to 1 ratio, and the steel shafts | 


operate in grease lubricated bronze 


bearings. The machine may be used | 


in any operating position and is 
weatherproof. 


Two sizes are available with a 
capacity of 1,000 and 4,000 inch- 
pounds, and for five minute ‘opera- 
tion. The unit has no feet but is 
drilled at four points in the base and 
is usually bolted to common channel 
iron. 

Further information on the new 
angle drive unit may be obtained 


from Payne Dean & Co., Madison, 


Conn. 
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Quality Castings ARE BUT 


ONE OF THE EXTRAS WHICH ACCOUNT 
for GLAUBER “LIFE-TIME” SERVICE 


Glauber’s reputation for providing the “extras” in K-1034 Illustrated. 
ground key work—perfect interchangeable parts, water- Inverted key curb 
P , , “—r a stop. Loose tee 
proof bearings, full opening ways, life-time lubrication, handle, round way 
etc.,—- is made stronger by the constant use of Red inside iron pipe 
Brass Formula in their heavy body castings. The use of threads for iron 
specification Red Brass assures a casting of uniform pipe or lead 

. . , flange attachment. 
quality and long service. A complete line of Glauber Also evallahle tn 
waterworks fittings is once again available to meet Minneapolis, In- 
your installation demands. Write today for quotations dianapolis and 
on your specific waterworks requirements, Kansas City code. 


tHE Glauber BRASS MFG. CO., KINSMAN, OHIO 
Division of H. B. SALTER MFG. CO., Marysville, Ohio 


Glauber4 
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L. F. Moran to Represent 
Hays Mfg. in New 
England 

Announcement has been received 
from the Hayes Manufacturing Co. 
of Erie, Pa., that henceforth L. F. 
Moran of Worcester, Mass., will be 
sales representative for the company 
in the New England area. 

Mr. Moran has lived for a number 
of years in New England and was 
formerly associated with the General 
Electric Co., engaged in various as- 
pects of the manufacture, merchan- 
dising, and sale of electric ap- 
pliances. 









Automatic Pump Control 


The Automatic Control Co. of St. 
Paul has produced a new unit to pro- 
tect deep well and centrifugal pumps 
from running without water. Known 
as the Protectrol, this protective con- 
trol device not only sounds an alarm 
if the water level drops to a point 
where water prime is lost, but it ac- 
tually stops the pump. The unit may 
also be obtained without the alarm 
warning. 


Mechanical failure, lowering of 
water table or any other cause of 
water not being discharged will stop 
the pump. The Protectrol is not a 



















SLVUOGE FILTER 
TONE 








A new, more efficient means for 
removing impurities from 
municipal water supplies 







PERMUTIT (SPAULDING) PRECIPITATOR 
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In the Spaulding Precipitator, Permutit® 
has combined precipitation and separation 
in a single treatment step, so that water 
being treated flows clear from the top of 
the equipment. 

The Vertical Precipitator, as shown 
schematically above, was the first de- 
velopment of this “sludge blanket” prin- 
ciple, which provides a sharp demarca- 
tion between sludge and clear effluent. 
Other designs are available. 

Permutit Precipitators not only repre- 


sent a more efficient means of cold lime 
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treatment, but are more compact than 
older style methods. Permutit will be 
glad to cooperate with you and your con- 
sultants on any problem of producing a 
clear, soft, iron-free water. Many types 
of equipment are available, and more 
than 30 years’ experience is at your 
service. 

For full particulars write to The Per- 
mutit Company, Dept. W-10, 330 West 
42nd Street, New York 18, N. Y., or 


Permutit Co. of Canada, Ltd., Montreal. 
“Trademark Reg. U. S. Pat. Off. 


PERMUTIT 


WATER CONDITIONING HEADQUARTERS 











primary control device whj 

used for automatically startin? h 
pump. Rather it is used in eon; - 
tion with a primary control ‘ 
automatic or manual. The Proteetro) 

























| is inoperative unless the primar 


control has called the pump into a. 
tion by pulling in the starter. Eve 
with automatic control, once the Pr. 
tectrol stops the pump, it locks it out 
until manually reset. 


Further information, including di. 
rections for installation of this ney 
unit which has been thoroughly fied 
tested before introduction to the 
market, may be had by writing th 
Automatic Control Co., 1005 Univer. 
sity Ave., St. Paul 4, Minn. 





Chain Belt Buys Ordnance 
Plant 


The Chain Belt Co. of Milwaukee 


_has materially increased its plant 


capacity through the purchase of the 
heavy ordnance plant originally con- 





structed for the Defense Plant Cor- 
poration in West Milwaukee. Origi- 
nally constructed for the 4.7 antr 
aircraft gun, the plant was later 
retooled for the production of the 155 
mm. “Long Tom” and the 105 mm 
howitzer. 

Present plans call for the plants 
use in the manufacture of chain 
and some construction machinery. 
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Weston Max-Min 
Thermometer 

etal thermometer called 
oo tin has been introduced by 
Weston Electrical Instr. Corp. De- 
igned to indicate either the lowest 
, highest temperature reached, this 
- thermometer has an auxiliary 
re index, manually set on either the 
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low side or high side of the pointer, 
depending on whether maximum or 
minimum temperature record is de- 
sired. 

Available in two models, 221M and 
229M, with scale diameters of three 
and five inches, the thermometer may 
be obtained with stem lengths from 
2% to 48 inches. It may be used on 
transformers, sterilizers, ovens, 
chemical equipment, on sludge lines 
that are being steamed to remove 
grease, heat exchangers, etc. 

Complete information is available 
from Weston Electrical Instrument 
Corp., Newark, N. J. 


The Reese Reamer 

A mechanical tool for cleaning 
commercial, industrial, mine, marine, 
water or oil lines, the Reese Reamer, 
shown in the accompanying photo- 
graph, requires no cables or rods 
for its operation. The Reamer works 
under the pressure of the fluid in 





the line, cutting away obstructions 
and cleaning the pipe in one oper- 
ation. 

The Reese Reamer will make turns 
up to 90 degrees and works equally 
Well in perpendicular or horizontal 
lines. Because it moves with the 
liquid in the pipe line, it does a quick 








| 





job and does not require long periods 
of outage. Sizes range from 2% inch 
to 36 inch. 

Further information may be ob- 
tained from the J. D. Reese Co., 1015 
Chestnut St., Philadelphia 7, Pa. 





A. U. Fox New Chairman 
of Mathieson Board 


Election of Abijah U. Fox as 
Chairman of the Board of Directors 
of The Mathieson Alkali Works has 





This organization is staffed 
and equipped to design, fabri- 
cate and erect any kind of tank 
you want—anywhere you 
want it. This includes dry seal 
gas holders, condensers, recti- 
fying towers, butadiene stor- 
age, gasoline storage, accumu- 
lators—the complete list in- 
cludes well over 300 different 
kinds of tanks! 

When you ask Stacey Broth- 
ers to bid on a tank you may 
be surprised to find unusual 
recommendations regarding 
design and construction fea- 
tures. You will profit from 
these innovations in terms of 
weight reduction, longer tank 
life and lower initial cost. 

Our bid won’t cost you a 
cent; it may save you thou- 
sands of dollars. Why not give 
us the opportunity . 

Tue Stacey Brotuers Gas 

ConstrucTION COMPANY 


One of the Dresser Industries 
5535 Vine Street Cincinnati 16, Ohio 





BLANK PIECE 


PAPER TO 


ALL-WELDED GAS HOLDERS 
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been announced by George W. Dolan, 
president. Mr. Fox recently returned 
from Europe, where he served as 
Deputy Director, Finance Division, 
U. S. Military Government, Ger- 
many. 

Prior to his War Department post, 
Mr. Fox was with the Treasury De- 
partment. He served as Deputy Di- 
rector, Foreign Funds Control, and 
Director of the Office of Surplus 
Property. 

After graduating from Rutgers 
University in 1926, Mr. Fox went to 
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>» ANY PRACTICAL SIZE OR 
SHAPE OF TANK. This Stacey- 
Klonne type dry seal gas holder has 
a ten million cubic foot capacity. In 
this design a “piston”’, with a pat- 
ented mechanical seal, moves up 
or down in the shell as gas volume 
increases or decreases. 
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FOR SPEED 
MAKE IT 
STEEL SHEETING 


Sheeting jobs, whether permanent or 
temporary, are done quickly and eco- 
nomically with ARMCO Steel Sheet- 
ing. Check these advantages: 

SAFE STRENGTH .. . ARMCO Sheet- 
ing is corrugated to assure ample 
strength with light weight. This 
makes for easy handling and quick 
installation. 

Easy TO Drive . . . Light weight 
and small displacement area simplify 
driving. Sections butt together or are 
held securely in place by interlocking 
joints that assure the right alignment 
and practical water-tightness. 

Low Cost... Besides economy of 
installation ARMCO Sheeting is low 
in cost. You buy the exact weight you 
need. Repeated use of the sheeting 
makes job costs surprisingly low. 

ARMCO Sheeting is nestable and 
requires comparatively little space 
for shipment and storage. Write for 
prices and information on how 
ARMCO Steel Sheeting can better do 
your job. Armco Drainage & Metal 
Products, Inc., and Associated Com- 
panies, 2435 Curtis Street, Middle- 
town, Ohio. 





lof Swann, Culbertson & Fritz, an 








|'Tokyo for the National City Bank 
and remained there for eight years 
as Assistant Manager. In 1934 he 
joined the security investments firm 


affiliate of Hayden Stone & Co. As 
managing partner, Mr. Fox was at 
the main office in Shanghai until he 
returned to this country in 1941. 





Air-Winch 

The Sullivan Division of the Joy 
Manufacturing Co. has announced a 
new lightweight, air-powered hoist 
called the Air-Winch. Capable of 
lifting 500 lbs., yet weighing only 
85 lbs., the Air-Winch has a rope 
capacity of 150 ft. of 144 in. rope and 
is only 18 in. long, 9% in. high, and 
11 in. wide. 











The Air-Winch is powered by a 
simple, four cylinder, reversible, pis- 
ton-type air motor and can be used 
in many different ways on a construc- 
tion job or in the plant. 

The Sullivan AW-80 Air-Winch is 
described in Bulletin No. 76-H, which 
may be obtained from the Sullivan 
Division, Joy Manufacturing Co., 


| Michigan City, Ind. 





Penn Salt Executives Receive 








ARMCO STEEL SHEETING | 
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Danish Medals 
Leonard T. Beale, Pres. of Penn- 


|sylvania Salt, and Richard L. Davies, 
‘his assistant, have received from 
King Christian X of Denmark the 
|King Christian X Medal of Libera- 


tion for their efforts in the Danish 


'cause during the years of Nazi occu- 
pation. 


The medals were bestowed for the 
work these men did in helping the 


'Danish Colony of Greenland keep 
free from the Nazi yoke as well as 








helping the cause of Denmark in 

















































The experience of a decade in pioneeri 
chemical feeders, followed by three years ¢ 
developing ‘an improved device and stydyj 
hundreds of VAR-I-FEEDER installations now 
culminate in the present advanced VAR--FEEDER 
design. 


Zuality in Materiales: 
Torrington Needle Point Roller Bearings, Corbin 
Tachometers, Alemite Zerk Lube Fittings, Reeve 
Variable Pulleys . . . these are only a few o 
the quality component sub-assembly parts thet 
go into VAR-I-FEEDER. 


Zuality in Production: 


VAR-I-FEEDER is built in a complete, larg, 
modern manufacturing plant by craftsmen who 
know their job. In Providence VAR-I-FEEDER has 
just moved into its new home, twice the size ¢ 
the old one. 


Remember VAR-I-FEEDER means hi-speed, Tochom 


_eter counted injections and easy change-of-feed. 


Just a turn of the handwheel regulates feed with 
out interrupting processing. 


Send for booklets VAR-! and No. 91 


VAR-/-FEEDER 


FOR ACCURATE CHEMICAL FEEDING 
CHEMICAL WATER TREATMENT 
CHLORINE DIOXIDE PROCESS 

FOR TASTE AND ODOR CONTROL 
HYPOCHLORINATION 


“CHEMICAL FEEDER’ 
DIVISION 


MORSE BOULGER 


DESTRUCTOR COMPAN! 


NEW YORK 17, N. Y. 


Room 1700B, 205 E. 42nd Street 


PROVIDENCE OFFICE 


250 AUBURN ST., CRANSTON, R 


Representatives in all principal ci! 


Equipment Makers and 
Proportioning Engineers 
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ica and throughout the world. 
Their interest in Greenland was the 
result of long association of Pennsalt 
with the Danish government since 
the company first began the importa- 
tion of eryolite ore from Greenland 


in 1865. 


EMENT GUN COMPAN 


"GUNITE’ CONTRACTORS 


GENERAL OFFICES —ALLENTOWN, PENNA.U.S.A. 








— 





Rotary Drills for Masonry 


Kennametal, Inc., has announced 
production of a line of Kenna- 
for rotary drilling of concrete, 
brick, slate, marble, limestone, plas- 
ter, glazed tile, asbestos, and other 
non-metallic construction materials. 
These drills have tips of Kennametal, 
the cemented carbide that is harder 


than tool steel. 














PRE-STRESSED “GUNITE” TANKS 


Above are shown two 80° diameter ground with earth covering over the dome 
750.000 gallon prestressed “GUNITE” roof, or may be in the form of stand-pipes 
water storage tanks with “GUNITE” dome or elevated tanks. 
roofs. We built these tanks in 1943 for Our experience in this field includes 


the Borough of Schuylkill Haven, Penna. scores of tanks and silos of many types 
ranging up to two and one-half million 


Prestressed “GUNITE” produces a water gallons capacity. 
storage tank which is bottle tight and Our 72 page Bulletin C2300 describes 
maintenance free. They may be built this method of construction fully and also 
either at ground level, completely under- other uses of “GUNITE.” 








Write for your free copy of Bulletin C2300 today. 


MANUFACTURERS OF THE ‘CEMENT GUN’ 








) aes Any rotary type drill can be used 
to operate these drills which can be 
sharpened on a tool grinder using 
} loosely bonded silicon carbide wheels. 
Hsmen vig § Nine different sizes are available up 
FEEDER: # to one inch. Complete details are 
the sted F available in Leaflet 46-5, which may 
be obtained from Kennametal, Inc., | 














aie Latrobe, Pa. ; 
feed with Before Cleaning After Cleaning 
” Pocket Stove Ideal for Small The Trade Mark of a Nation-Wide Organization 


Laboratory 


Do you remember the “Ernie Pyle 
Stove,” so-called because Pyle fre- 
quently wrote about the Coleman 
Military Stove, a pocket size stove 
little larger than a quart food can. 
According to the Aluminum News 
Letter of Alcoa, this famous stove is 
again being produced by The Cole- 
man Co. of Wichita, Kan., this time 


From Washington, D. C., to the in the art of rehabilitating water 
Pacific, North, South, East and lines. 

West, National Water Main Clean- 

ing experts stand ready to serve you This “95%, performance” is now 
—guaranteeing to restore your mains accomplished more quickly and 
to 95%, of original capacity. with less disturbance to your normal 
operation than was ever possible 
For as many as 40 years—longer before. 

than most water works men have 

been engaged in their professional To put your water distribution sys- 





for civili : is li : ; : a 
which wes ge Pov pde pe: work, National Water Main Clean- _—tem into first class condition for 
burn any kind of gasoline, burns for ing Company has been building up §_ maximum service get in touch with 
three hours with an olment invisible an organization of engineers trained our nearest office. 
flame that ; : ° ° 
7 ee Oe ee a SF The National Water Main Cleaning Co. 

wer It isn’t only that we know a num- 50 Church St. Branches: New York 7 
ver of our readers might find this a 115 Peterboro St., Boston 15, Mass. P. ©. Box 683, Jacksonville 1, Fla. 


P. O. Box 749, Mayaguez, Puerto Rico 205 West Wacker Dr., Chicago 6, Ill. 


useful item i i 
for fishing and a 7103 Dale Ave., St. Louis 17, Mo. 501 Howard St., San Francisco, Cal. 


t ; “ . . . . 

— = evening picnics, but this 3707 Madison St., Kansas City 2, Mo. 2028 Union Ave., Montreal, Can. 
ray which was called during the 3812 Castellar St., Omaha 5, Neb. 576 Wall Street, Winnipeg, Canada 
war “the greatest piece of non-fight- 519 Farnsworth Bidg., Memphis 3, Tenn. 











ing equipment developed,” should 
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CHEMCO |_ 


CHLORINATOR installation in State of New York In- © 





automatic 


for 


CHEMCO CHLORINATORS 


continuous, 
CHEMCO CHLORINATORS 


provide the answer in every type of installation where | 
Send for bulletins Nos. 300-1, 


-5 for full information on exclusive CHEMCO | 


ye 
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operation of CHEMCO CHLORI- | 


NATORS in municipai and private installations for nearl 


The efficient, 
a quarter of a century is proof of their extremely hig 


quality and dependability. Illustration shows a 
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CHEMICAL 
EQUIPMENT CO. 


Main Office & Factory: 1700 N. Main St., Los Angeles 54 






REPRESENTATIVES IN PRINCIPAL CITIES 
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| Standard CS-131-46 on 


| Testing and Reporting.” 
| standard permits engineers to speci- 


find a very real use for small water 
and sewage works laboratories. It 
should be excellent for field work and 
with mobile laboratories. We can 
remember many a time when a small 
stove of this type would have been a 
great help in stream pollution field 
studies, not only to warm the coffee, 
but to melt agar for plate counts, to 
sterilize equipment, bottles, tubes, 
etc. We can think of as many uses 


| in the small laboratory, and this type 
| of stove might well take the place of 


a hot plate for some work in a larger 
laboratory. 

We suggest that you write the 
Coleman Co., Inc., Wichita, Kan., for 
further information. 





Departmental Air Com- 
pressors 


Davey Compressor Co. has begun 
the manufacture of a line of air com- 
pressors known as “Departmental” 
compressors. These new units are 
available in 60, 105, 160, 210 and 315 











cfm. sizes. These units are designed 
to furnish air for any department in 
a factory but are also hooked into a 
header connecting all units. This de- 


| partmental system has great advan- 
| tages in increased efficiency. These 
| compact units may also be used sep- 


arately and could be used as a port- 
able unit in any location where elec- 
tric power is available. 

These new compressor units are 
obtainable from the Davey Compres- 
sor Co., Kent, Ohio. 





New Commercial Standard 
for Mineral Wool Insulation 


The National Bureau of Standards 
has released a new Commercial 
“Industrial 
Mineral Wool Products, All Types— 
This new 


fy the basis for mineral wool insula- 
tion to be used in connection with 


construction. The new standard may 


be obtained from the Industrial Min- 
eral Wool Institute, 441 Lexington 
Ave., New York 17, N. Y. 














How to join more 
bell and spigot cas} iron 
water mains per hour 


++ t less cog 














Ha ymanite 


JOINTING COMPOUND 


Haymanite creates substantial vings 
and materials . . . not only during in time 
but while in actual service. 

oh Ib, does the work of 4 Ibs. 
ead. 

e No caulking. 

4-4 ay - eliminated. 

eo Eas applie y ordinary workmen 

e@ No other materials used. 

e@ Permanent. 

e@ Withstands vibration without leak. 


ing. 
e Self-sealing when broken. 


Immediate deliveries from stock. , 
trated catalog on request. Free, te 


Producers also of M. H. Brand Caulking Lea, 


MICHAEL HAYMAN & CO 


INCORPORATED 


ESTABLISHED 1869 
870 EAST FERRY ST 
BUFFALO, N.Y. 








M-SCOPE 





LOCATING CENTER LINE OF DIPE 
































BURIED PIPE AND 
CABLE FINDER 


16 PAGE BOOKLET 
FREE UPON REQUEST 


FISHER RESEARCH 
LABORATORY 


Palo Alto, California 














hour 
Cos} 





J2 








A.» 








Handy Carrier for 
Retractable Tubing 


The Warner Brothers Company, 
spiratube Div., of Bridgeport, has 
Sameed the development of a com- 
bination carrier and stowage rack 
for convenient handling of retract- 
ble tubing and for storing it while 
not in use. This retractable tubing, 
known as Spiratube, is a flexible 
tubing for the handling of air, gases 
and various powdered, granular and 


other light solids. 
| iz 


———— 











; 
j 
j 
| 
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The rack, called “Spira-Tote,” 
comes in various sizes to accommo- 
date various lengths and diameters 
of Spiratube. The tubing, which is 
noncollapsible in operation, is easi- 
ly piled on the rack and locked into 
position. Many lengths of Spiratube 
can be compactly, orderly and easi- 
ly stowed on trucks. The amount of 
retractability averages about 8 to 1. 
For example, a 10-foot section of 3- 
inch Spiratube can be retracted to 
24 inches. 

Further information on this handy 
carrier for retractable tubing may be 
obtained from Frederick K. Daggett, 
Sales Manager, Dept. 38, 325 Lafay- 
ette Street, Bridgeport 1, Conn. 





New Indicator for Alkalinity 
Titration 


To overcome the weaknesses of 
methyl orange as an indicator in 
aid-alkalinity titrations, . Trutest 
Laboratories, Inc. has developed a 
new indicator known as M-E-P Indi- 
ator. With a color change from 
green on the alkaline side to an inter- 
mediate gray, then to a definite pur- 
ple on the acid side and vice versa. 
The indicator is not affected by or- 
ganic matter or phosphates in solu- 
ion. M-E-P Indicator is obtainable 
various size bottles from Trutest 
Laboratories, Inc., 261 So. Third St., 
Philadelphia, Pa. 
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FLANGED PIPE 


FLEXIBLE JOINT PIPE 


BELL & SPIGOT PIPE 


| “SA 


A 


SPECIAL CASTINGS 


en 


SHORT BODY BELL & 
SPIGOT SPECIALS 





Large stock enables 
us to make prompt 
shipments. 





84” pipe—Spring Lake, N. J. 


=CAST IRON PIPE 


SIZES 2” TO 84” 
Warren Foundry & Pipe Corp. 
1l Broadway, New York 
Warren Pipe Company of Mass., Inc. 




















Now is the time to investigate the Tate Cement Lining process 
—and see what it can do to restore the efficiency of your old 
water mains. 


What the TATE Process accomplishes 


1. Water mains cleaned and cement- 
lined without removing pipe. 


2. Eliminates discoloration and fur- 
ther cleaning costs. 


3. Reduces pumping costs. 


4. Restores reduction in head and 
flow co-efficients. This means full 
fire protection and lowered insur- 





ance rates. 
View showing Tate Process 5. All joints cement-lined . . . just 
in Pipe Joint. ; Note thor- one continuous pipe. 
cughnsss of Lining, 6. Does the job without interruption 


Write for Literature. of service to consumer. 


TATE PIPE LININGS, 


MASS. 








Som 


ANDOVER, 
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Taylor Model T-O dee 

pH Comparator. 0 | 
Slides available to 
cover range pH 0,2 = 
to 13.6 ‘ 


Simplify... 
Speed Up your pH and 


Chlorine testing this way! 


With laytor Comparators you can make accurate 
pH or chlorine determinations in sixty seconds. 
Sets are small, light, durable, completely portable 


and inexpensive. All liquid Color Standards carry AN 
UNLIMITED GUARANTEE AGAINST FADING. 
One or two Taylor outfits such as the one illus- 
trated above for pH, the Taylor-Enslow Slide 


Chlorimeter for chlorine or the Water Analyzer 
for determining pH, chlorine, color, manganese, 
copper, fluoride, etc. are all that are necessary 
for any water or sewage plant. Whatever your 
needs . . . there’s a Taylor Outfit to do the job. 


THIS BOOK GIVES SOLUTIONS TO MANY 
PROBLEMS 


A REFERENCE BOOK—FREE. Pages 12, 13, 16, 
17, 32, 38 through 41, 47 through 49, 58, 60 
through 62 and 66 through 74 of 
‘Modern pH and Chlorine Con- 
trol’”’ are of particular interest to 
sewerage and water works men 
° . give specific recommenda- 
tions and procedures. See your 
dealer today, or write direct to 














WW. A. TAYLOR “% 


7308 YORK RD. « BALTIMORE-4, MD 





WRITE FOR INFORMATION 


AERATOR— 
MIXER 


A Site and Type to 

Fit Your Problem in 

Water or Sewage 
Treatment. 





~ ; 
WRITE FOR INFORMATION 
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W ater W orks Test Set 


In a four page folder, Guy Nor- 
throp has given a description and 
pictures of the Northrop Water 
Works Test Set, the only complete 
test set for hydrant flows, pressure, 
and loss of head. Also shown in the 
folder are the hydrant pressure gage 
for tapped hydrant cap, a faucet 
gage, and hydrant flow gage with 
hand pitot, as well as a hydrant flow 
gage with combination hand and 
clamp pitot. 

This folder describing and show- 
ing these various pieces of equip- 
ment for measuring flows may be 
obtained by writing Northrop & Co., 
Inc., 50 Church St., New York 7, 
N. Y. 


Silicates in Water Treatment 


In the Sept. issue of Water & 
Sewage Works there appeared the 
first of three articles on the use of 
activated silica in the coagulation of 
water. It is interesting to note there- 
fore, that in the Sept. number of 
Silicate P’s & Q’s the entire space 
is given over to a discussion of the 
use of activated silica in preparing 
water for use in a paper mill. This 
particular story originally appeared 
in longer form in Paper Trade Jour- 
nal. The original article written by 
L. L. Klinger, chemist at the Con- 
solidated Water Power and Paper 
Co. at Wisconsin Rapids explained 
how by the use of activated silica 
(3 ppm.) the color of the water and 
the silica content of the water were 
reduced, coagulation improved, the 
pH range of treatment broadened, 
and the amount of alum required 
decreased. 

Silicate P’s & Q’s which often con- 
tains interesting information on 
water treatment may be obtained by 
writing the Philadelphia Quartz Co., 
121 S. Third St., Philadelphia 6, Pa. 


Plug and Gate Valves in 
Sewage Plants 


The American Car and Foundry 
Co., makers of a. c. f. lubricated 
plug valves, has reprinted an article 
by E. A. Locke, Ass’t Engr. in 
Charge at the Hartford Metropoli- 
tan District Sewage Plant. The 
article which was originally pre- 





FINE SCREENS 


FOR 


SEWAGE 


AND 


INDUSTRIAL WASTES 
TREATMENT 








SCREENS 








FORMER CONCEPTIONS 
COMPLETELY OUTMODED 
NO COSTLY, POWER CONSUMING ReyoLy. 


ING BRUSH ARMS— 
MERGED AREA. 75% GREATER Sup 


POSSIBLE HITHERTO. 


COMPLETELY AUTOMATIC CONTR 
TIVE SEAL RINGS. CONTROL Pos) 


MODERN DESIGN 
HIGHEST EFFICIENCIES 
LOWEST COST 





a 
—$___ 


SANEQUIPMENT ENGINEERING 
2843 WHITEWOOD AVE. 
ANN ARBOR, MICHIGAN 





DESIGNERS — CONSULTANTS 
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GASKET AN »D FORM 
The Perfected Method for Matiny 
Sewer Pipe Joints of Cement 


@ No jute used—gasket centers spigst. 
@ Definite space in each joint for coment. 
Fo 
at nee cement-grout to lower portie 
@ Parti ad im water-beariy 
ay vantageous 


@ Infiltration minimized. 
L. A. WESTON Adams, Mass. 














THE Phipps & bird 


LABORATORY MIXER... 








ature. 
PHIPPS & BIRD, INC, Richmond, 
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STEVENS 4 
) WATER LEVEL — 
RECORDER 








Portable 
Inexpensive 
Popular 


The Stevens Type F Recorder is an 
inexpensive general utility recorder for 
daily or weekly service, unlimited in 
range. Type F is particularly suited for 
securing ground water levels in deep 
wells; for stream gaging, irrigation, 
domestic water supplies, sewerage; and 
for use with weirs, Parshall flumes, 
Venturi tubes, or any other type of 
measuring device in which heights, or 
the differences in heights, are an index 
of flow. 

Type F has a removable chart drum; 
8-day clock with abundant power; 
charts—both English and metric are 
available . . . Maybe this simple re- 
corder is just what you need. Ask for 
Bulletin No. 24— and judge for yourself. 


LEUPOLD & STEVENS 
INSTRUMENTS 
Manufacturers since 1907 


PORTLAND 13, OREGON 


Hydrographic + Surveying » Navigation 
Automatic Controls 


Ht Leupold & Stevens Instruments 
4445 N. E. Glisan St., Portland 13. Oregon 


hy Please send Bulletin No. 24 on ¢he Stevens 
a Type F Recorder. 





g 





a Organization 


| 


Ei Street 











Boy State 











sented before the New England Sew- 
age Works Assn. and later published 
by Water Works and Sewerage was 
titled “Lubricated Plug Valves Ver- 
sus Gate Valves at Sewage Plants.” 


Actually the article is not an argu- 
ment for or against either type of 
valve, but contains a description of 
each as well as the locations in sew- 
age plants where each type has been 
found advantageous. Comments on 
the operation of each type of valve 
are also presented by the author. 


If you are confronted with valve 
operation problems in sewage plants 
this article may be of considerable 
help to you. Write the American 
Car and Foundry Co., Valve Dept., 
30 Church St., New York 8, N. Y. 


Streamlined Bulletins for 
Streamlined Valves 


R-S Products Corp., Valve Divi- 
sion, Philadelphia, has introduced a 
new streamlined direct mail type of 
bulletin, consisting of a mailing card 
on which is described one product. 
The July 1946 Simplicity bulletin 
described the New Positive Shut-off 
R-S Streamlined Butterfly Valve. If 
you want to be put on the mailing list 
'for these simplified bulletins, write 
R-S Products Corp., Valve Division, 
Philadelphia 44, Pa. 


Demineralization 


In an 8-page pamphlet, The 
American Cyanamid Co. tells how 
the Filt-R-Stil Delivers Drinking 
Water from Brackish Water. The 
pamphlet describes the installation 
at David, Ky., and by means of text 
and diagrams shows how the Filt-R- 
Stil works. Photos of permanent, 
temporary, or transient units are 
shown, and the mechanical and 
chemical theories involved are ex- 
plained by schematic diagrams. 

Copies of the pamphlet are avail- 
able from the American Cyanamid 
Co. Ion Exchange Products Dept., 
30 Rockefeller Plaza, New York 20, 
N.Y. 


Package Type Power Plant 


The Worthington “Package Type” 
Steam Turbine Generator Power 
|Plant “provides an electrical gen- 
‘erating station having features of 
| portability, compactness, simplicity 
of design and operation, rapidity of 
assembly and disassembly, and 
| adaptability to a wide range of cli- 
matic conditions and variations of 
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ROSS 


AUTOMATIC VALVES 











ALTITUDE VALVES 
for 


Control of elevation and 
heads into and out of 


tanks, basins and reser- 
voirsa, hydraulic control. 

1. Single acting. 

2. Double acting. 

3. Combination assembly 
for three or more auto- 
matic operations. 

4. Can be equipped with 
electric and manual con- 
trols. 


a 
COMBINATION VALVE 
This valve will permit 

flow in one or both direc- 
tions acting as 
1. Pressure Reducing and 
Relief Valve. 
2. Pressure Reducing and 
Altitude Valve. 
Altitude 


3. Relief and 
Valve. 


© SJATWA 1LVO014 








4 








REMOTE CONTROL 
VALVE 


Electric remote control— 
solenoid or motor can be 
furnished. 

Adapted for use as pri- 
mary or secondary contro! 
on any of the hydraulically 
controtled or operated 
valves. 


ALTITUDE VALVES e SURGE e RELIEF @© BACK PRESSURE VALVES 


SJATVA BNILVINDIY ANV BNIIDNGAY 

















ROSS VALVE MFG. CO. 


P.O. BOX 595, TROY. N.Y 
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fr | ROTARY 
P. « f « DISTRIBUTORS 


For Maximum Utilization 
of the Filtering Area 








cs bie 
on. - 


| fuel and water supply.” So says the 
introductory paragraph of Bulletin 
No. WK-1099-B50 of the above title. 


The bulletin contains descriptive 
matter and photographs of steam 
generating equipment, turbine gen- 
erator, condensing unit, feed water 
assembly, circulating water cooling 
equipment, switchgear, transformer, 


diagrams’ of layouts and operating 
flow sheet. 


These “package type” power plants 
are obtainable in capacities of 500, 
1000 and 2000 KW. The electrical 


LEADITE 


The Pioneer Self-Caulking Material fo; ¢ 


REASONS 


why more miles of 


4 


with any other melted self. 
caulking material: 

¢ MELTS EASILY 

e GOES FARTHER 

¢ SAVES TIME, LABOR 








piping and wiring, turbine room i . wi 
crane, fuel and ash handling equip- sind ie wr mains are 
ment, as well as general data and jointed with LEADITE than pis 
























MR. 
SUPT:— 


Sure! You can superchlori- 
nate and avoid high residual 
chlorine taste when — 


Che tp 


you post-treat with Virginia's 
“ESOTOO”. 
Write us todav. 


VIRGINIA 


SMELTING COMPANY 


IRGINTA 











tor, and Drawings SE 188 and 189 


'_—Rim Drive Clarifier Installations. 


Write Yeomans Brothers Co., 1431 


|N. Dayton St., Chicago 22, Ill, for 


copies of these bulletins if you need 
them or for a copy of the Yeomans 
Guard if you’re interested in a short 
article on Porto Rico’s Long Range 
Sanitary Improvement Plan. 


Motors and Generators 


Sometimes we slip up. 


heretofore the many catalogs on mo- 
tors and generators manufactured by 


| the Century Electric Co., St. Louis, 


Mo. The best way we know to make 
amends is to list the whole “flock” in 
order that our readers may take their 
pick. Of course, we can’t go into de- 
tail on what each one contains, but 
undoubtedly you can get an idea as 
to whether or not you want one or all 
of these catalogs: Century Motors 
and Generators, a summary; Split 
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It seems | 
we have done so in not mentioning | 





Lore ss nothing like 


NON-FADING 
GLASS COLOR 
STANDARDS 







Permanent reliability of Hellige Glass Color Sten 
ards, accuracy of color comparison, simplicity of 
the technique, and pact of the opperatus 
ore exclusive features of Hellige Comp~rators net 
found in any similar outfits. 





WRITE FOR BULLETIN No. 602 / 


HELLIGE 


INCORPORATED 
3718 NORTHERN BLVD. LONG ISLAND CITY 1, N.¥. 


HEADQUARTERS FOR COLORIMETRIC APPARATU 

















— . and mechanical equipment are co- COST OF MATERIAL } 
P.F.T. Rotary Distributors provide a prac- ‘ , . . | * 
: : 2 ordinated in ten functional units as 
tical, efficient unit for dosing sewage to d thed ab _ for 
filter medium, in minimum area and — _— MAKES A ing 
with minimum piping. Operate at mini- | This Bulletin, No. WP-1099-B50 GOOD TIGHT ob 
mum head, frequently eliminating pip- |may be obtained by writing the JOINT THAT | the 
ing. Features include | Worthington Pump and Machinery c ect 
patented spreader jets Corp., Harrison, N. J. IMPROVES ; 
that assure full, even M 
coverage of the filter Ca 
bed; triple valves and | Binders Complete? THE LEADITE COMPANY th 
| @ positive mercury In the July-August issue of the Girard Trust Co. Bldg., Philadelphia 2, Pa, ea 
seal. Ask for Bulletin : . fs 
No. 213. Yeomans Guard one of the items is 9 
headed “Binders Complete?” This id 
pnewwse oa.uen Tana ee. particular item refers to the publi- of 
© FT 4241 RAVENSWOOD AVE., CHICAGO cations and bulletins of the Yeo- gi 
el ele sax rnancisco 5 tos aneeuss | Mans Brothers Co. and asks if in- he 
quammenmans . __._ | terested parties have all of these 
bulletins: 6651— Package Aerifier 
Plants, 6601—Spiraflo Aerators, FOR BETTER 
6503—Reaction Type Rotary Dis- cy om ip 
tributors and Dosing Siphons, 6552 \8\ 
_—Water Wheel Distributor, 4302— Oy iF 
| Package and SEC Type Pneumatic \ 5 
| Ejectors, 4500—Transporter Pneu- 
| matic Ejector, 8003—Wet Pit Ejec- and WATER TESTS : 
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Dow cosT 7 


DEMINERALIZED 
WATER 


WILL REPLACE EXPENSIVE 
pISTILLED WATER IN THE 
MAJORITY OF APPLICATIONS 








% Demineralized Water suitable ~ 
for many requirements demand- 
ing distilled water, can now be 
obtained at a fractional part of 
the cost of distillation. Belco de- 
liveries are surprisingly rapid. 

| MODERNIZE YOUR ZEOLITE 
WATER SOFTENERS 


| The new Belco zeolite will in- 
| ¢rease the capacity of industrial 
‘softeners up to six times as much, 
| \deally suited for modernization 
of present equipment. Belco en- 
gineers are always available to 


help you. 





| BELCO 
INDUSTRIAL EQUIPMENT | 
DIVISION 


50 IOWA AVENUE 
PATERSON 3, 
NEW JERSEY 












INDUSTRIAL PROCESSING EQUIPMENT 
SINCE 1892 








Phase Motor; Squirrel Cage Induc- 
tion Polyphase Motors, from 1/6 to 
600 hp., Form J design; Totally En- 
closed Fan Cooled Motors, Squirrel 
Cage Induction; Slip Ring Induction 
Polyphase Motors, 1 to 350 hp.; 
Direct Current Motors, 1/6 to 300 
hp.; Generators, Motor Generator 
Sets, alternating and direct cur- 
rent; and in case you are interested 
there is the Explosion Proof Motor, 
Class 1, Group C, for ethyl ether 
vapor applications (that one should 
be good in the digestion control 
buildings in sewage plants). 

Write to the Century Electric Co., 
St. Louis 3, Mo., for any or all of 
these catalogs and further informa- 
tion. 


Squirrel Cage Induction Motors 


It takes a 12-page bulletin to pre- 
sent the Type OG Standard Squir- 
rel Cage Induction Motor as 
produced by the Louis Allis Co. of 
Milwaukee. This Bull. No. 720 gives 
the many features of the motor, and 
by means of photographs and accom- 
panying description and discussion, 

















the bulletin shows the construction 
of the motor, the laboratory work 
back of it, and its testing and opera- 
tion. Two pages are given over to 
pictures of typical applications in- 
cluding pressure blowers, close cou- 
pled hydraulic pumps, and multi- 
stage centrifugal pumps. 

Bull. No. 720 may be obtained by 
writing to the Louis Allis Co., Mil- 
waukee 7, Wis. 


Chemical Feed Systems 


The Milton Roy Co., Philadelphia, 
has recently issued Bulletin No. 
468 on Controlled Volume Chemical 
Feeders and Automatic Chemical 
Feed Systems. The four page bul- 


| letin contains discussions on auto- 


matic proportioning and ratio con- 
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HYDRANT 





SIMPLE, EFFICIENT 
and DURABLE... 


O digging; no special 

wrenches; no water can 
escape in case of damage to 
standpipe; stem set at bottom 
of valve means bending by acci- 
dent won't hurt it; no freezing 
due to positive drip action; no 
complicated mechanism, one 
man can remove entire valve 
and stem easily, quickly; no 
water hammer, me closes 
against pressure with cut-off 
under valve; large waterway; 
and—every single part made 
with extreme care to last a life- 
time and longer. Choice of 
many water works men and fire 
chiefs. 


EDDY FOR LONG SERVICE 


Sd 


« 





EDDY 


VALVE COMPANY 


WATCRIFORD NCW YORK 
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Owe 
PIPE CLEANING 


PROBLEMS SOLVED 


STEWART STAND- 
ARD WINDLASS 
frame. Gear ratio, 5/2 
to |, Cable drum holds 
1100 ft. Sturdy angle 

















iron of %" cable. 
Shipping weight with- 
D out cable 250 Ibs. 








<Siba> +S 


STEWART STEEL STEWART GUARD 
SECTIONAL ROD CAGE COLLAPS- 
IBLE BUCKET 


A ae 


NO. 9A STEWART NO. lI—SCREW 
WELDED ROOT NO. 22—SPEAR 
CUTTER SCREW 


For information write for catalog. _ 


Canadian Distrubutors: W. H. Cunningham & 
Hill Ltd., Toronto, 


W.H. STEWART 


1O5!1 SOUTH CLINTON ST. 
SYRACUSE, N.Y. 


















RODNEY HUNT’S 


































































































“POWER-SAVER" 


TRASH RACKS 
and RAKES 


The latest and best in water controlling 
apparatus. 1. The improved Rodney 
Hunt POWER-SAVER Trash Rack, 
with welded Back Bar Construction. 
Strong, easy to clean, quick to install, 
protected against corrosion. 2. Rodney 
Hunt’s POWER-SAVER Buoyant Trash 
Rakes, with non-corrosive stainless steel 
heads, and the new ‘“‘Feather-lite” tubu- 
lar handle. Almost effortless operation. 
For the complete story— 


Write today for Bulletins Nos. WCA-146 and 
WCA-147 


RODNEY HUNT MACHINE COMPANY 
118 Lake St. Orange, Mass., U.S. A. 














EDSON 
DIAPHRAGM PUMPS 


Hand Sizes 2”, 244”, 3”, 4” 
Power Sizes 3” and 4” 
Open Discharge or Force Pump 
Edson Special Suction Hose 
Red Seal Diaphragms 
Strainers and Foot Valves 
Hose Spanners—Adapters 


Tue Epson Corporation 
Maia Office and Werks: 49 D St. 
South Besten, Mass. 

New Yerk: 142 Ashland P1., Breokiva 








REPAIR and SAVE 


Water Meter 
Measuring Chambers 


with the 
MEMPHIS SLOT INSERT 


of stainless stecl with new bronze 
thrust roller. 


For further information and free 
” samples 


address 


METER SPECIALTY CO. 
1332 N. Seventh St. Memphis, Tenn. 


trol systems, automatic 
automatic control by Ran 
pressure, conductivity, or liquid 
as particularly applied to the 9 
tion of controlled volume chemi 
pumps. Several figures illustrate th, 
text and the discussions, The bul 
letin also mentions three techy 
papers, Nos. 51, 54, and 55, on the 
application of automatic control t 
chemical feed and waste disposal, 
We can think of several hundrej 
water and sewage works ag wel] as 
industrial waste treatment Plants 
that should be interested in thig py, 
letin. Write Milton Roy Co., 1309 
Mermaid Ave., Philadelphia 18, Pa 


BOND-O in Spanish 


No doubt few of our readers car 
read Spanish and yet it should by 
of interest to many to know tha 
several manufacturers are printing 
their literature in Spanish for ex. 
portation to the Latin-America, 
countries. One of the most recent of 
these is Northrop and Co., which ha 
published a four page folder 
Bond-O, the sulphur cement fo 
making tight water joints. This is 
a translatiou of a similar folder jp 
English which explains how to pow 
Bond-O joints and the equipment 
necessary. 


The item is being issued by Nor. 
throp and Co., Inc., through W. P. 
Iverson & Co., Export Managers, 1) 
Broadway, New York 4, N. Y. 


Over the Spillway 


Not to be confused with “The 
Spillway—the overflow from the 
main section of Water and Sewage 
Works”—Over the Spillway is : 
mimeographed publication released 
by the Division of Sanitary Engi- 
neering of the Illinois Department 
of Public Health. Edited by W. J. 
Downer, Asst. Chief San. Engr. and 
L. D. Hudson, Principal San. Engr. 
this bulletin is designed to bring to 
the operator general information » 
current happenings in the field # 
well as basic information of techni 
cal nature. 

In the No. 1 issue for 1946, there 
appears one section devoted to Chlor 
ination Terminology and anothe 
written by J. T. Barnhill on pH. Th 
former will be slightly out of dat 
when the new AWWA Manual ® 
Water Quality Control is published 
but the latter is a very simplified 
approach to a more difficult topit 
It should be of great help # 
operators. 


Perhaps some extra copies of Over 
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the Spillway are available. Write 
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MAIN-LINE METERS 


ITH this instrument on your wall you 


en, Chief Sanitary En- 
State Dept. of Public 
field, Illinois. 


H contro) C. w. Klass 
Mperatun f gineer, Hl. 
1quid leve! Health, Spring 





the oners. know just how the mainvline is functioning 
on | though the Sparling meterhead is miles away! 
The te Stream Pollution . | It often saves its cost in the first year of 
technic, We were not surprised to see i | operation. 


Bulletin 309 comes at your request 


*SPARLING 


Manufacturer of Water 

Measuring Equipment 
LOS ANGELES ° CINCINNATI 
CHICAGO e BOSTON e¢ NEW YORK 


ptember issue Eh me 
contro rticle on “Stream Pollution in 
isposa,” | 2, United States,” by John K. Hos- 
| hundrey kins, Asst. Surgeon General and 
S Well y | Chief, Sanitary Engineering Divi- 
at plant, | sion, U: S. Public Health Service. 
this by. | No, we were not surprised because 

* | ve are well aware that the Master 


5, On the | the Se 











Co., 1309 : ; 
a 18 . Plumbers are as interested in stream 
lution abatement as are we. The . 
taal, as official publication of the BAILEY METERS INSTA. LATIONS LARGEST 
a N. Y. State Assn. of ged Plumb- AND CONTROLLERS eae wot city 10 
ders long recognize is crying ; 
hould ty ae ie ie. FOR SEWAGE T2EATMENT SMALLEST 
tow that Adm. Hoskins’ article is short and AND WATER SUPPLY ... VILLAGE 
Printing sertinent; it reviews briefly the Raggy Bg 3 ‘ —_= 
for ex. growth of sewer systems and of sew- primary elements; Mechanic- 


ally and Electrically operat- 
ed Registers and Complete 


American age treatment in this country, and 
Automatic Control Systems. 


recent of | discusses briefly the type and degree 
hich has | of treatment available and necessary 














der op : onditi 

, to different conditions. 
+ fo Among other things, Adm. Hoskins BAILEY METER COMPARY 

8 is : ; 1672 IVANHOE ROAD @ CLEVE , 0. 

; points out that in 1942, 71,000,000 ~ tah a Gane 
re = persons were contributing sewage to ene naR M.e — 
ui our the nation’s streams. This sewage 

— included the untreated wastes from 


: 29,000,000 persons and the partially 
by Nor treated wastes from 42,000,000 
h W. P others. The total is equivalent to the | 
gers, 1] raw sewage discharge from 47,000,-| 
. 900 persons. In addition, the indus- | 
trial waste load is equivalent to at 
least 60,000,000 persons. 





=1O)\ die 


Sulphur Joint Compound 











While much is being done to alle- Our BETTER BLENDING means the 
each batch of BOND-O comes out of 


h “The viate this situation, and while many our machines exactly compounded and 
ym the states have undertaken abatement thoroughly mixed. , Cast iron pipe 
Sewage programs, the U. S. Public Health ‘joints made with BOND-O show this 
y is, | Service favors the enactment of suit- difference. Less initial leakage from 
release) | able Federal legislation to help in- exery (otet mate. 


r Engi- - Age success of the nationwide N 0 RTH RO P & C 0 MPAN Y, IN 4 





Write tor 


Catologue and Information 


IOWA VALVE CO. 





General Offices: 


Hubbe!l Bldg., Des Moines, lowa 














































irtment Plant: 
Wid The Ladle is published by the N. Y. 50 CHURCH STREET Osheloose, lowa 

gr. and State Assn. of Master Plumbers, 70 NEW YORK 7, N.Y. 

Engr. E. 45th St., New York 17, N. Y. ; 

ring to = ceaitciacaie 

tion on 

ield as 

techni Midwest Research an d S TEEL / 
. ther The Midwest Research Institute 

















Chior | °! Kansas City has published a re- 

nother | Port of its first year’s work in a 

H. The reprint from Chemical and Engineer- : 

f date | 9 News, titled Research’ Progress Protection 

val o | 4% Midwest Research Institute. A Means Lowest Cost 

lished ion-profit scientific organization 

plified f ‘Ving principally the area between PerYear 

topic the Mississippi River and the Rocky —— 

Ip t | Mountains, the Midwest Research 
Institute has undertaken 30 research 


projects since Jan. 1945. These proj- ; 
on ects include several in each of the INERTOL COMPA NY: NEWARK 5, NEW JERSEY ond SAN FRANCISCO 7, CALIFORNIA 











‘Inertol 
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GATE VALVE OPERATION 


* SAFE x RELIABLE x QUICK x 
By 


The Dean Truck Mounted 
Valve Operator 


Write for Literature 


PAYNE DEAN & CO. P.0. Box 271 MADISON, CONN. 


RUSTA RESTOR Keeps Tanks 
in Continuous Service| =e 


Modern Proved Cathodic Method “rovides Lasting 
Protection Against Rusting — Eliminates Both the 
Loss of Service, and Cost, of Interior Painting. 

Engineered to the individual tank and water 
conditions Rusta Restor, the modern, cathodic 
method, maintains the tank in a “neutralized” state 
that not only prevents rusting but also removes the 
products of any earlier rusting. Approved and endorsed by 
national and state authorities. Inexpensive to install. Operation 
costs two mills ($0.002) per year per sq. ft. of surface protected. 


RUSTA RESTOR 
A DIVISION OF 
THE JOHNSTON & JENNINGS COMPANY 


853 ADDISON ROAD eee CLEVELAND 14, OHIO 
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LW ONARE REP RTO) IER) MAE 


American Gas BOILERS 


STEAM AND WATER TYPES 


Gor Digetior Keating 


FOR RATINGS AND DATA SEE 
OUR PAGE IN THE 1946 
ANNUAL REFERENCE SECTION 


American Radiator & St 
andard Sani 
Corporation, Pittsburgh 30, ad 
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KNOWN AROUND THE WORLD 
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MECHANICAL EQUIPMENT 
ey 


WATER TREATMENT EQUIPMENT 





Re HERTS FILTER Mra to 
DARBY, PENNA . 

_ — - exact needs regardless of the size of 
the equipment or the complexity of 








The years of experience behind the the problem. 

Roberts nameplate is your assurance 

that any water rectification problem GRAVITY FILTERS @ SOFTENING PLANTS 
is expertly handled to your best ad- AND EQUIPMENT © PRESSURE FILTERS 


ZEOLITE SOFTENERS « SWIMMING 
POOL RECIRCULATING APPARATUS 
stallation engineers, the Roberts SPECIAL WATER TREATMENT EQUIPMENT 
organization is equipped to meet your 


We invite your inquiries 
ROBERTS FILTER MANUFACTURING COMPANY «¢ Darby, Pa> 


vantage. As manufacturing and in- 

















categories: Agricultural : 
Inorganic Chemistry, Oran at 
istry, Applied Physics, ang Ch 
ical Engineering. > 

One study of interest to our 
ers was devoted to the mecheae 4 
of hot water corrosion of mela 
Conducted for the Coleman (y ,, 
Wichita, this study is to serye mg 
basis for the selection of material 
to meet corrosive conditions in hot 
water systems and develop improved 
design and fabrication methods for 
hot water heater tanks. 

A copy of this reprint may be ob- 
tained from Carl Berry, Midwest 
Research Institute, 4049 Pennsyl. 
vania, Kansas City 2, Missouri, 








WANTED—MANUFACTURERS AGENTS 


Expanded operations of long-established Nationally. 
known manufacturer present unusual opportunity ter 
manufacturers’ representatives in several) des} 
territories, in the sewage treatment, water Durifies. 
tion and pumping equipment fields. Your 
tion will be held strictest confidence. Write OF contact, 
HENRY H. TEPLITZ 
ADVERTISING AGENCY 
185 N. WABASH AVE.,CHICAGO |, ILL, 








———____ 
————. 





AGENTS WANTED 
Long-established manufacturer, with goog 
reputation and substantial annual sale 
volume, has some exclusive territories Open 
for efficient representatives interested jp 
handling a choice line of chlorine feeding 
apparatus, filters, etc. All replies cop. 
fidential. Address Box 2013 Water & Sey. 
age om 22 W. Maple Street, Chicago 
10, Ill. 














NOTICE OF PURCHASE 
WATER SOFTENING PLANT 
LIME TREATMENT EQUIPMENT 

HURON, SOUTH DAKOTA 
Sealed proposals will be received at the 
Office of M. F. Walt, City Auditor, of 
Huron, South Dakota, until 7:30 P.M, (C8?) 
on the 14th day of October, 1946, for fur. 
nishing the Lime Treatment Equipment for 
the New Water Softening Plant for Huro, 
South Dakota, as listed below: 
PRIMARY SEDIMENTATION TANK 
EQUIPMENT—1 Required 
A mechancial clarifier collecter for th 
Primary Sedimenation Tank of approxi- 
mately 3,000 sq. ft. area, min. depth 1) 
ft. for max. flow of 4,200 GPM. of Raw 
River Water. The min. retention at 3,0 
GPM. rate will be 65 minutes. 
FLASHMIX TANK EQUIPMENT-2 Re. 
quired 
Each mechanical Flash Mixer for — 
Milk of Lime in max. flow of 2,100 GP 
Settled Raw Water. 
FLOCCULATION TANK EQUIPMENT 
Required 
Each mechanical Flocculator for floccula- 
tion of precipitants for a max. flow 210 
GPM., min. area 1.100 sq. ft. and min 
depth 11 ft. Min. retention at 2,100 GPM 
rate will be 45 minutes. 
CLARIFICATION TANK EQUIPMENT 
Required 
Each mechanical clarifier collector fo 
aprrox. 3,000 sq. ft. and min. depth ll 
ft. for a max. flow of 2,100 GPM. Min 
retention at 2,100 GPM. rate will be 1 
minutes. 
FLOCCULATION NO. 2 EQUIPMENT 
Required 
A mechanical Flocculator for mixing #@ 
iron salt and flocculation of the Softened 
Water after recarbonization for a matr 
mum flow of 4,200 GPM. in a Tank 14 ft 
wide x 42 ft. long x 14 ft. water depth. 
All bids to be submitted on forms fut 
nished by the Engineer, which may be 
tained upon request. State Law requiress 
five (5%) per cent certified check with bid 
E. H. Dunmire 
Consulting Engineer 
2774 South Street 
Lincoln, Nebraska 
CITY of Huron, South Dakota 
Harry M. Liem, Mayor 
M. F. Walt, Auditor 
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TOWNSHIP OF HAMILTON 
COUNTY OF MERCER 


= ~ STATE OF NEW JERSEY It's s Dy | ' y D 


,pVERTISEMENT FOR THE SALE OF 


Our read. FILTRATION EQUIPMENT 
hechanign , . 
IDS will be received by the 
f Metals SEALED Cmmittee of the Township «* 
‘ Tomiiton, in the County of Mercer, New 


» at the Municipal Building, 2090 
Jersey, <d Avenue in said Township of 


erve ag Greenwoo L : 4 “4 
a Mercer County, New_ Jersey, | 
Material Bam 00 o'clock P.M., Eastern Standard 

i rime, November 19. 1946, and then pub- | 


ns In hot an opened and read for the sale of: 

















nee SLUDGE FILTRATION EQUIPMENT | 
‘ ment has never been used an . 
win new condition. | It is complete for You can win and hold the 
igested sludge from a 4.5 mgd. . : 
mn a tite plant, including filter a=um good will of your public by 
. ’ p iameter by ° 22 
a (8 fea scseseary COMpreasOre, COR- | standardizing on _Hydrodarco 
yeyors, pumps, tanks and etc. for water purification. This spe- 
This equipment is to be sold to the high- | yer d b ae 
est bidder in ravage MF come gga Clal activated carbon eliminates 
Sewage ’ e . . 
Hamit’s reserved to reject any and ail bids. odors and bad-tasting impur- 


For further particulars concerning same, 


address Frank A. Priest, Township Clerk, ities with absolute dependabil- 


990 Greenwood Avenue, Trenton, 9. New ity at surprisingly how eset. 


Jersey. 
By order of the Township Committee. 
FRANK A. PRIEST, 
TOWNSHIP CLERK. 


NOTICE OF PURCHASE 
STORM WATER PIPE 
HURON, SOUTH DAKOTA 































































s led proposals will be received at the 
an Seed ome “of M. F. Walt. City Auditor, of | 
a Huron, South Dakota, until 7:30 P.M. (CST) 
dod on the 14th day of October, 1946, for fur- 
‘ foe in nishing Storm Water Pipe of Vitrified Clay, ate w boar or 
A. ait Concrete or Corrugated Metal, f.o.b. Huron, | ORPORA ION 
> & Sey. South Dakota. ( , | 
Chi . 
i 60 EAST 42ND ST., NEW YORK 17,N.Y. 
. Approximate Requirements are: 
eee 3170 feet of 36” diam. 
4 2336 feet of 30” diam. 
NT 7343 feet of 24” diam. 
MENT 4851 feet of 18” diam. 
A 9576 feet of 15” diam. 
od at the All bids to be submitted on forms fur- 
ditor, of nished by the Engineer, which may be ob- 
M. (CST) tained upon request. State Law requires a 
. for fur. five (5%) per cent certified check with bid. 
ym or 
+ ~~ B. H. Dunmire 
eee 4 eet 
. . 2774 South Stree 
| TANK Lincoln, Nebraska 
’ for the CITY of Huron, South Dakota 
dean i Harry M. Liem, Mayor 
of Raw M. F. Walt, Auditor 
nh at 3,50 
P—2 Re. en nse es ESS — ~ 
r mixing GOLDEN-ANDERSON 
00 GPM 
HIGH PRESSURE PULSAFEEDER 
{ENT-2 FOR SALE ) 
florals | 11,100 ft., more or less, of 12-inch “uni- COLD WATER CHEMICAL PROPORTIONING PUMP 
nd min versal” cast iron pipe, collar and 
00 GPM sleeve joint (bolted, not welded). 
fENT-2 170 ft., more or less, of 6-inch cast iron * For hypochlorination, ammoniation, 
“bell and spigot” pipe 0a and continuous chemical feeding 
ctor for ee Co . , 
lepth 1! ~< gate valves. * Hydraulically-balanced diaphragm 
+ on 4-6” check valves. head ... isolates chemical solutions 
2—Centrifug 5.5 : . le 
ENT-! at at Py see ying yon Available in standard sizes from * Continuously adjustable while in 
Louis Allis squirrel cage Type EX. | a pe 36 inch, in Angle and operation 
xing at “nee 1 9D ‘ a oe ae obe Patterns—iron, semi-steel, : — , 
Softens oe volt electric mo- and cast steel bodies with non. * Sealed-in lubrication . . . long life... 
ik 14 ft 2-M ies : : corrosive trim of bronze, Gav- low maintenance 
—Motor starters. i s 
— 2—p Pmt Th alloy or Stainless steel. * Multiple head and flow propor- 
ms fir —Pump houses 11’6’x15’6”. | 100-page descriptive Catalog, onal units 
quires 4 l—Job lot, electric wiring (short || free on request. 
ith bid lengths). | Write for descriptive bulletin No. 242 
Lovisiana Iron & Supply Co. \ 
' 
- 2925 Mansfield Road GOLDEN-ANDERSON LA pp INSULATOR CO. INC 
_ Shreveport, La. | 14 Specialty Company “* 
Yl. PITTSBURGH 22, PA. PROCESS EQUIPMENT DIV., LEROY.N.Y 











WATER & SEWAGE WoRKS, October, 1946 


| 
| 
| 




























ALBRIGHT & FRIEL, INC. 


Consulting Engineers 


Water, Sewage and Industrial Waste Prob- 
lems — Airfields, Refuse Incine 


rators, 
Po Pl — Ind al B 
Ciy Pasing > tapes = Vebauione 
Laboratery 
1520 Locust Street, Philadelphia 2 


BURNS & McDONNELL 
ENGINEERING COMPANY 
McDonnell-Smith-Baldwin-McDonnell 

Consulting Engineers Since 1897 


Water Works, Light & Power, Sewerage, 
Rate Investigations, Reports, Designs, 
Appraisals. 


Kansas City, Mo. 107 W. Linwood Blvd. 





New York, ¥, y 
ENGINEERS 

Water Works, Sewage, Industrial Warieg : 

Garbage Disposal—Roads, Airports, Bridgay 


& Flood Control. Town Planning, Apprateaiy 
Investigations & Reports. 








Alvord, Burdick & Howson 


Engineers 
Charles B. Burdick 
Louis R. Howson 
Donald H. Maxwell 
Water Works, Water Purification, Flood Re- 


THOMAS R. CAMP 


Consulting Engineer 
6 Beacon Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer- 
and e Treatment; Municipal and 
vestigations and 


GILBERT ASSOCIATES, 
INC. 
Engineers and Consultants 


Water Supply and Purification 
Sewage Treatment and Industrial Wasi 








Hels Sey evratale, Power Censration "|| | industrial Wastes: Ta ie Chemical Laboratory Service 
Civic Opera Building Chicago and Development; Flood Contrel. New York READING Washingice 
Michael Baker, Jr. L M. Glace 


The Baker Engineers 
CIVIL ENGINEERS AND PLANNERS 
MUNICIPAL ENGINEERS 
Airport Design—Se Disposal Syst 
Water Works Desiga fame gO ea 
Consulting Services - Surveys and Maps 


HOME OFFICE—ROCHESTER. PA. 








The Chester Engineers 


Water Supply and Purification, Sewerage 
and —- Treatment, Power Develop- 
ment and Investigations and 


pplications, 
Reports, Valuations and Rates. 


210 E. Park Way at Sandusky, 
Pittsburgh 12, Pa. 





Consulting Sanitary Engineer 


WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMEN 


Specializing in Water Quality 
Telephone 1001 North 
re My 














W. H. & L. D. BETZ 
CONSULTANTS ON ALL 
WATER PROBLEMS 
Process, Boiler and Municipal Water © 
Waste and Sewage Treatment @ Consul- 
tation @ Design e@ Analysis 


PHILADELPHIA 24, PENNA. 








Black & Veatch 


Consulting Engineers 
4706 Broadway. Kansas City, _ 
Sewerage, Sewage Disposal, Water Supply, 
Water rification, Electric ._— Power 
Plants, Valuations, Special vestigations, 
Reports and en «| Service 
E. B. Black 





Collins Engineering Company 
—Consulting Engineers— 


Water Supply, Purification, Sewerage, Sew- 
age Treatment, Refuse Disposal, Industrial 
Wastes, Street Paving, Storm Drainage 
326 Arnote Building 314 Gilbert Building 
McAlester, Oklahoma Ardmore, Oklahoma 





DE LEUW. CATHER & COMPANY 


Water Supply 
Railroads 


Grade a nee 








Z WILLIAM A. GOFF 


Consulting Engineer 


Water, Sewerage, Refuse Incinerator, 
Industrial Buildings, Power Plants, 
Investigations Reports Design 

Supervision of Construction 
Valuations 
Broad St. Station Bldg., Philadelphia 3, Pc 





Sewerage | 
Highways 


GREELEY AND HANSEN 


Engineers 
Samuel A.Greeley Paul Hansen (esos 
Paul E. Langdon Kenneth V. 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 





: Pe rm Be. Investigations — Reports — Appraisals 

> on —— - r a Plans ‘and Supervision of Cousruction 220 S. State Street, Chicago 4 

E. L. Pilby J. F. Brown 20 North Wacker Drive ou 180 Broadway, New York 7 
BOGERT-CHILDS Havens and Emerson 


ENGINEERING ASSOCIATES 
CONSULTING ENGINEERS 
Clinten L. Bogert Johan M. M. Greig 

Howard 3. Carlock Fred S. Childs 
Water Supply and Purification 
Sowsrage and Sewage Treatment 
Fl Control and Drainage 
Refuse Disposal 
City Planning—Investigations—Reports 
624 Madison Avenue, New York 22, N. Y. 





FAY. SPOFFORD & THORNDIKE 
Engineers 
Charles M. Spofford 
John Ayer Carroll A. Farwell 
Bion A. Bowman Ralph W. Horne 
Water Supply and Distribution — Drainage 
Sewerage and Sewage Treatment—Airports 
Investigations and Reports 
aluations 
Supervision of Construction 
New York 





Ww. L. C. A. Emerson 
A. A. Burger F.C. Tolles F. W. jom 
Consulting Engineers 
Water, Sewage, Garbage, Industrid 
Wastes, Valuations — Laboratories 


Leader Building Woolworth Bldg 
Cleveland 14 New York? 


























Buck, Seifert and Jost 


Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 


Water Supply, Sewage Disposal, Hydraulic 

Developments, Reports, Investigations, Valu- 

ations, Rates, Desi Construction Opera- 

tion. Management, emical and Biological 
ratories 


New York 


112 East 19th St. 

















Edward A. Fulton 


Consulting Engineer 


Investigations, Reports, Valuations, 

and Construction—Water Supply and - 

cation Plants, Sewerage and Sewage Treat- 

ment Works; Municipal Paving and Power 
Developments. 


3 So. Meramac Ave. 
St. Louis, Mo. 








Hayden, Harding & 
Buchanan 
Consulting Engineers 


John L. Hayden Gordon E. 

John H. Harding Oscar J. 

Waterworks, Sewerage, Civil. 
Mechanical, Electrical, Structurd 


662 Park Square Building, Boston, Mas 
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~~“ Charles Haydock 
Consulting Engineer 
woter Works and Sanitation, Industrial 


a Construction, Operation and 
Ww ment. Reports and Valuations. 


COMMERCIAL TRUST BUILDING 












Parsons, Brinckerhoff, Hogan & Macdonald 


Engineers 
Traffic Reports Valuations 
Power Developments Industrial Buildings 
Bridges Tunnels Subways Foundations 
Dams Water Works Sewerage 


142 Maiden Lane, New York 7 
Calle Sur 17 No. 27, Caracas, Venezuela 


Harbor Works 


J. E. Sirrine & Company 


Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 














H. P. JONES & CO. 
Femety Thomas B. Henry 








Civil & Sanitary Engineers 


Malcolm Pirnie Ernest W. Whitlock 
Robert W. Sawyer G. G. Werner, Jr. 
Richard Hazen 











PHILADELPHIA 2 Edificio Suarez Costa, Bogota, Colombia Greenville South Carolina 
JONES & HENRY Malcolm Pirnie Engineers Benjamin L. Smith & Associates 


Engineers 
(Formerly Whitman and Smith) 


Investigations — Reports 


Refuse ——— Designs — Supervision — Valuations 
Water y Industrial Wastes Investigations, Reports, Plans 
Warer ms Flood Control Supervision of Constwection, end Operations Municipal Engineering and Public Utilities 
Sewerage Drainage Appraisals and Rates 
Seonty Bldg Toledo 4, Ohio 25 West 43rd St., New York 18, N. Y. Rec 
ad oo Se Albany 7, New York 
~ — 





; 


Morris Knowles, Inc. 





Engineers 


ly and Purification, Sewerage 
pt "Disposal, Valuations, Labora- 
tory, City Planning 


1912 Park Building, Pittsburgh. Pa. 





The Pitometer Company 
Engineers 


Water Waste Surveys, Trunk Main 
Surveys, Water Distribution Studies 


Penstock Gaugings 
New York, 40 Church St. 








STANLEY ENGINEERING 
COMPANY Consulting Engineers 


Water Works -— Sewerage 
Electric Power — Flood Control 
Rate Studies—Valuations—Industrial 
Airports Municipal Buildings 


Hershey Bidg., Muscatine, Ia. 








WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification, 
Refuse Disposal 


Consulting Engineers 


ROBERT T. REGESTER 


Consulting Engineer 


Water Works — Sewage Treatment 
Hydraulic Structures — Utilities 


Baltimore Life Bldg. Baltimore 1, Md. 








PHILIP B. STREANDER 
AND AFFILIATES 
CONSULTING SANITARY ENGINEERS 
Damon and Engrs. 


Sharon Hill, Del. Co., Pa. 
Cleverdon, Varney & Pike, Engrs. 
120 Tremont 8t., Boston 8, Mass. 
Water Supply, Treatment, Distribution 
Trade Wastes, Refuse Disposal 





Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airfields Valuations 
Laboratory 


Statler Building, Boston 





Consulting Engineer and Chemist 
Municipal and Industrial Water Purification, 
Sewage Treatment, rating Supervision 
of Plants, Sanitary Surveys, Stream Pollu- 
tion Investigation, S Pool Control, 
Chemical and cal b 

Testing of Materials. 


369 East 149th Street, New York City 











MOORE & OWEN 
ENGINEERS 

WATER, SEWAGE, INCINERATION 

REFUSE DISPOSAL, AIRFIELDS 

COMPLETE WATER & SEWAGE 

LABORATORIES, INDUSTRIAL WASTES 


1456 N. DELAWARE ST. 
INDIANAPOLIS 2, IND. 





ROBERT AND COMPANY 


INCOR PORATED 
orchitects and Gngineers 
ATLANTA ~: New yrorx 


POWER PLANTS 


WASHINGTON + 


WATER SUPPLY 
SEWAGE DISPOSAL 








MURRAY LABORATORY 








Analytical—Chemist— 
Bactericlogist. ‘Municipal and 
Industrial Water Supplies 
Bacteriological — Chemical — Sanitary — Min- 
eral Analyses. Sepests and “ona 
endations. 


Capers Bidg.—Greenville, South Carolina 





OVER HALF A CENTURY IN CHICAGO 
EDGAR A. ROSSITER 
CONSULTING ENGINEER 
WATER WORKS — Sewerage 
Municipal Engineering — Farm Drainage 
DES PLAINES, ILL. 








Nussbaumer and Clarke 
Newell L. Nussbaumer Irving Clarke 
Water Supply and Treatment 
Sewerage & Sewage Disposal 


Garbage Incineration 
Town Planning 


327 Franklin St, Buffalo, N. Y. 














Russell & Axon 


Geo. S. Russell—John C. Pritchard 
Joe Williamson, Jr. — F. E. Wenger 


Consulting Engineers, Inc. 
Sewerage, Sewage Disposal, Water 


Works, Filtration, Softening 
Power Plants 


6635 Delmar Blvd University City 5. Mo. 





10 Gibbs Street Rochester 4, N. Y. sme a. oe 
Metcalf & Edd iddi 
Engineers . Thomas M. Riddick Westcott & Mapes, Inc. 


Architects and Engineers 


Sewage Disposal 
Garbage and Refuse Incineration 
Public Utilities 
Reports Plans Specifications 
NEW HAVEN 


CONN. 








Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age, Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Service, 
Supervision, Valuations 


14 Beacon St. Boston, Mass. 








Whitman & Howard 


Engineers (Est. 1869—Inc. 1924) 
Channing Howard Paul F. Howard 
Walter A. Janvrin C. Roger Pearson 
Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and Municipal and Indus- 
trial Development Problems, Investigations, 
Reports, Designs, Supervision, Valuations. 


89 Broad St., Boston, Mass. 














WHITMAN, REQUARDT 
AND ASSOCIATES 
Engineers — Consultants 
Civil—Sanitary—Structural—Mechanical— 
Electrical. Reports, Plans, Supervision, 


1304 St. Paul Street 
Baltimore 2, Maryland 
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GREEN BAY, WIS. 
GAVE LAYNE A BIG OK 





Green Bay with her progressive business 
leaders, expanding population and rapidly 
growing industries has given a big OK to 
Layne Well Water Systems. With only one 
minor exception, all water producing equip- 
ment for the city bears the famous and 
always dependable name of Layne. That 
same foresighted preference which guided 
city officials was also true with her indus- 
tries—Warehouse and Cold Storage Plants, 
Paper Mills, Public Service Companies, 
Breweries, Creameries, Milk Plants, Laundries, 
Soap Manufacturers, Food Processing Plants, 
Religious Charities, County Institutions, and 
many others. 

The choice of Layne Well Water Systems 
was based upon proven performance and a 
definite knowledge of low operation cost. 
But in and near Green Bay, as elsewhere, 
Layne sturdy quality was not an overlooked 
factor. 

Layne high efficiency Well Water Systems 
are precision built to very rigid standards 
of excelience. They embody the finest 
engineering features yet developed. For 
further convincing facts about Layne Well 
Water Systems and Layne high efficiency 
Vertical Turbine Pumps, write for literature. 
Layne & Bowler, Inc., General Offices, Mem- 
phis 8, Tenn. 


HIGHEST EFFICIENCY 


Layne Vertical Turbine pumps are available in 
sizes to produce from 40 to 16,000 gallons of 
water per minute. High efficiency saves hundreds 
of dollars on power cost per year. 


AFFILIATED COMPANIES: Layne- Qumaneee Co. 
Stuttgart. Ark. *® Layne-Atiantic Co. Norfolk. 
Va * Layne-Central Co... Memphis Tenn * 
Layne-Northern ; 0., Mishawaka, Ind. * Layne- 
Louisiana Co ake Charies, La ® Louisiana 
Well Co A La. * Layne-New York Co., 
New York City * Layne-Northwest Co 
waukee, Wis. * Layne-Ohio Co., Columbus. Ohio 
* Layne-Texas Co., Houston, Texas * Layne- 
Western Co., Kansas City. Mo. * Layne-Western 
Co. of Minnesota, Minneapolis, Minn. * Interna- 
tional Water Supply Ltd.. London, Ontario, 
Canada * tnavne-Hispano Americana, S. A., 


Mexico, D. F. 





WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 
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THE WATER YOU HAVE 
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THE WATER YOU WANT 


tring process water of exacting specifica- 
tions to industrial users has long been a problem 
to the consulting engineer charged with ‘‘design- 
ing in” a plant to do the job. 


The compact Dorrco Clariflocculator is a 
proved solution to this problem—a combination 
clarifier and flocculator in a single tank, combin- 
ing maximum efficiency with low first and operat- 
ing costs. The story in the box at the right is but 
one of many instances where a Dorrco Clari- 
flocculator solved an industrial water problem by 
reducing color, turbidity and pH. 


Write for the Clariflocculator bulletin which 
gives drawings, specifications and operating re- 
sults; or better still, let a Dorr engineer explain 
fully the application of this compact unit to your Sith 


specific problem. im — 


THE DORR COMPANY, ENGINEERS 


NEW YORK 22,N.Y. . . 570 LEXINGTON AVE. 
ATLANTA 3,GA. . . WILLIAM-OLIVER BLDG. 


TORONTO I, ONT.. ... 80 RICHMOND ST. W: 
CHICAGO}, Ill... . . 221NO. LA SALLE ST. 
DENVER 2, COLO... . . . COOPER BUILDING 
LOS ANGELES 14, CAL. . . . 811 WEST 7TH ST. 
RESEARCH AND TESTING LABORATORIES 
@EIRESEARCH WESTPORT, CONN. 
SUGAR PROCESSING 
PETREE & DORR DIVISION 
Lt 





570 LEXINGTON AVE., NEW YORK 22, N.Y. 








ADDRESS A INQUERIES TO OUR NEAREST OFFICE 
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If an unfinished picture leaves you guessing, come to see 
us at the Nineteenth Annual Meeting of the Federation of 
Sewage Works Associations in Toronto on October 7th. 
We'd like to show you the rest of it — new W & T Chlorine 


Control Equipment to help make your job easier and to 


help chlorination give better-than-ever service whether 


you use it for effluent sterilization, odor control, sludge 
bulking, hydrogen sulfide elimination or 


other sewage plant needs. 


“The Only Safe Sewage is a Sterilized Sewage” 


WALLACE & TIERNAN 


COMPANY, INC. 


MANUFACTURERS OF CHLORINE AND AMMONIA CONTROL APPARATUS 
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